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How to use the Materials 


These Kaplan Publishing learning materials have been carefully designed to 
make your learning experience as easy as possible and to give you the best 
chances of success in your examinations. 


The product range contains a number of features to help you in the study 
process. They include: 


(1) Detailed study guide and syllabus objectives 
(2) Description of the examination 

(3) Study skills and revision guidance 

(4) Study text 

(5) Question practice 


The sections on the study guide, the syllabus objectives, the examination and 
study skills should all be read before you commence your studies. They are 
designed to familiarise you with the nature and content of the examination and 
give you tips on how to best to approach your learning. 


The Study text comprises the main learning materials and gives guidance as to 
the importance of topics and where other related resources can be found. Each 
chapter includes 


. The learning objectives contained in each chapter, which have been 
carefully mapped to the examining body's own syllabus learning objectives 
or outcomes. You should use these to check you have a clear 
understanding of all the topics on which you might be assessed in the 
examination. 


. The chapter diagram provides a visual reference for the content in the 
chapter, giving an overview of the topics and how they link together. 


. The content for each topic area commences with a brief explanation or 
definition to put the topic into context before covering the topic in detail. 
You should follow your studying of the content with a review of the 
illustration/s. These are worked examples which will help you to 
understand better how to apply the content for the topic. 


. Test your understanding sections provide an opportunity to assess your 
understanding of the key topics by applying what you have learned to 
short questions. Answers can be found at the back of each chapter. 


. Summary diagrams complete each chapter to show the important links 
between topics and the overall content of the examination. These 
diagrams should be used to check that you have covered and understood 
the core topics before moving on. 


. Question practice is provided at the back of each text. 
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Quality and accuracy are of the utmost importance to us so if you spot an error 
in any of our products, please send an email to mykaplanreporting@kaplan.com 
with full details, or follow the link to the feedback form in MyKaplan. 


Our Quality Coordinator will work with our technical team to verify the error and 
take action to ensure it is corrected in future editions. 


Icon Explanations 


LO) Definition — Key definitions that you will need to learn from the core 
content. 


Test your understanding — Exercises for you to complete to ensure that 
i you have understood the topics just learned. 


e.g] Illustration — Worked examples help you understand the core content 
better. 


Supplementary reading — These sections will help to provide a deeper 
understanding of core areas. The supplementary reading is NOT optional 
reading. It is vital to provide you with the breadth of knowledge you will 
need to address the wide range of topics within your syllabus that could 
feature in an exam question. Reference to this text is vital when self- 
studying. 


On-line subscribers 


Our on-line resources are designed to increase the flexibility of your learning 
materials and provide you with immediate feedback on how your studies are 
progressing. 


If you are subscribed to our on-line resources you will find: 


(1) On-line reference ware: reproduces your Study Text on-line, giving you 
anytime, anywhere access. 


(2) On-line testing: provides you with additional on-line objective testing so 
you can practice what you have learned further. 


(3) On-line performance management: immediate access to your on-line 
testing results. Review your performance by key topics and chart your 
achievement through the course relative to your peer group. 


Ask your local customer services staff if you are not already a subscriber and 
wish to join. 
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ACCA Performance Objectives 


In order to become a member of the ACCA, as a trainee accountant you will 
need to demonstrate that you have achieved nine performance objectives. 
Performance objectives are indicators of effective performance and set the 
minimum standard of work that trainees are expected to achieve and 
demonstrate in the workplace. They are divided into key areas of knowledge 
which are closely linked to the exam syllabus. 


There are five Essential performance objectives and a choice of fifteen 
Technical performance objectives which are divided into five areas. 


The performance objectives which link to this exam are: 

(1) Ethics and professionalism (Essential) 

(2) Strategy and innovation (Essential) 

(3) Leadership and management (Essential) 

(4) Evaluate management accounting systems (Technical) 
(5) Plan and control performance (Technical) 

(6) Monitor performance (Technical) 


The following link provides an in depth insight into all of the performance 
objectives: 


https://www.accaglobal.com/content/dam/ACCA_Global/Students/per/PER- 
Performance-objectives-achieve.pdf 
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Progression 


There are two elements of progression that we can measure: first how quickly 
students move through individual topics within a subject; and second how 
quickly they move from one course to the next. We know that there is an 
optimum for both, but it can vary from subject to subject and from student to 
student. However, using data and our experience of student performance over 
many years, we can make some generalisations. 


A fixed period of study set out at the start of a course with key milestones is 
important. This can be within a subject, for example ‘I will finish this topic by 
30 June’, or for overall achievement, such as ‘I want to be qualified by the end 
of next year’. 


Your qualification is cumulative, as earlier papers provide a foundation for your 
subsequent studies, so do not allow there to be too big a gap between one 
subject and another. We know that exams encourage techniques that lead to 
some degree of short term retention, the result being that you will simply forget 
much of what you have already learned unless it is refreshed (look up 
Ebbinghaus Forgetting Curve for more details on this). This makes it more 
difficult as you move from one subject to another: not only will you have to learn 
the new subject, you will also have to relearn all the underpinning knowledge as 
well. This is very inefficient and slows down your overall progression which 
makes it more likely you may not succeed at all. 


In addition, delaying your studies slows your path to qualification which can 
have negative impacts on your career, postponing the opportunity to apply for 
higher level positions and therefore higher pay. 


You can use the following diagram showing the whole structure of your 
qualification to help you keep track of your progress. 


Qualified 
Ethics and ACCA Professional 


Professional SE Accountant 
Skills module Professional 
(Optional MSc) 


Experience 


work experience 


Applied 
Knowledge 


[r ea A Reproduced with permission from ACCA 


Exams 


ts 


Entry 
requirement 
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The diagram below shows links between this exam and other exams preceding 
or following it. Some exams are directly underpinned by other exams such as 
Advanced Performance Management by Performance Management. This 
diagram indicates where students are expected to have underpinning 
knowledge and where it would be useful to review previous learning before 
undertaking study: 


Strategic Business Advanced Performance 
Leader (SBL) Management (APM) 


Performance 


Management (PM) 


t 
Accounting (MA) 
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Syllabus Introduction 


Syllabus objectives 


We have reproduced the ACCA’s syllabus below, showing where the objectives 
are explored within this book. Within the chapters, we have broken down the 
extensive information found in the syllabus into easily digestible and relevant 
sections, called Content Objectives. These correspond to the objectives at the 
beginning of each chapter. 


Syllabus learning objective Chapter 
reference 


A INFORMATION, TECHNOLOGIES AND SYSTEMS FOR 
ORGANISATIONAL PERFORMANCE 


1 Managing information systems 


(a) Explain the role of information systems in 2 
organisations. 

(b) Discuss the costs and benefits of information 2 
systems./2) 

(c) Explain the uses of the internet, intranet, wireless 2 


technology and networks." 


(d) Identify the accounting information requirements and 3 
describe the different types of information systems 
used for strategic planning, management control and 
operational control and decision-making.2! 


(e) Define and discuss the main characteristics of 3 
transaction processing systems; management 
information systems; executive information systems; 
enterprise resource planning systems and customer 
relationship management systems./! 


2 Uses and control of information 


(a) Demonstrate how principal sources of management 2 
information might be used for control purposes.!2) 


(b) Discuss the principal controls required in generating 2 
and distributing internal information.!2! 


(c) Discuss the controls and procedures which may be 2 
necessary to ensure the security of highly confidential 
information that is not for external consumption./! 


(d) Discuss the importance of data visualisation in the 2 
presentation of management information.! 
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Big data and data analytics 


(a) Describe the characteristics (volume, velocity, variety, 
veracity and value) of big data.’ 


(b) Explain the purpose of the big data pyramid (data, 
information, knowledge, wisdom).!! 


(c) Explain the uses and benefits of big data, data mining 
and data analytics, e.g. predictive analytics for 
planning, costing, decision-making and performance 
management. 


(d) Discuss the challenges and risks of implementing and 
using big data and data analytics in an organisation.) 


SPECIALIST COST AND MANAGEMENT ACCOUNTING 
TECHNIQUES 


Activity-based costing 
(a) Identify appropriate cost drivers under ABC." 
(b) Calculate costs per driver and per unit using ABC. 


(c) Compare ABC and traditional methods of overhead 
absorption based on production units, labour hours or 
machine hours.1 


Target costing 


(a) Derive a target cost in manufacturing and service 
industries.” 


(b) Explain the difficulties of using target costing in service 
industries.’ 


(c) Suggest how a target cost gap might be closed. 
Life-cycle costing 


(a) Identify the costs involved at different stages of the 
lifecycle. 


(b) Derive a life cycle cost or profit in manufacturing and 
service industries. 


(c) Identify the benefits of life cycle costing. 
Throughput accounting 
(a) Discuss and apply the theory of constraints. 


(b) Calculate and interpret a throughput accounting ratio 
(TPAR).41 


(c) Suggest how a TPAR could be improved. 


(d) Apply throughput accounting to a multi-product decision 
making problem.) 
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Accounting for environmental and sustainability factors 


(a) Discuss the issues business face in the management of 
environmental costs." 


(b) Describe the different methods a business may use to 
account for its environmental costs.!"] 


(c) Discuss the issues organisations face in accounting for 
environmental and sustainability factors.) 


(d) Discuss the role of the management accountant in 
supporting the business to develop sustainable 
practices." 


DECISION-MAKING TECHNIQUES 
Relevant cost analysis 
(a) Explain the concept of relevant costing.2! 


(b) Identify and calculate relevant costs for specific 
decision situations from given data.! 


(c) Explain and apply the concept of opportunity costs. 
Cost volume profit analysis 
(a) Explain the nature of CVP analysis.) 


(b) Calculate and interpret breakeven point and margin of 
safety. !2] 


(c) Calculate the contribution to sales ratio, in single and 
multi-product situations, and demonstrate an 
understanding of its use.!2) 


(d) Calculate target profit or revenue in single and multi- 
product situations, and demonstrate an understanding 
of its use. 


(e) Interpret break-even charts and profit-volume charts 
and interpret the information contained within each, 
including multi-product situations.” 


(f) Discuss the limitations of CVP analysis for planning and 
decision-making. 


Limiting factors 


(a) Identify limiting factors in a scarce resource situation 
and select an appropriate technique.’ 


(b) Determine the optimal production plan where an 
organisation is restricted by a single limiting factor, 
including within the context of make-or-buy decisions. 


(c) Formulate and solve multiple scarce resource problems 
using both linear programming graphs and 
simultaneous equations as appropriate.!2) 
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(d) 


Explain and calculate shadow prices (dual prices) and 
discuss their implications on decision-making and 
performance management. 


Calculate slack and explain the implications of the 
existence of slack for decision-making and performance 
management! (excluding simplex and sensitivity to 
changes in objective functions). 


Pricing decisions 


(a) 


(b) 
(c) 


(d) 


(e) 


(f) 


(h) 


Explain the factors that influence the pricing of a 
product or service.) 


Calculate and explain the price elasticity of demand." 


Derive and manipulate a straight line demand equation. 
Derive an equation for the total cost function (including 
volume-based discounts). 


Calculate the optimum selling price and quantity for a 
product, equating marginal cost and marginal 
revenue. 


Evaluate a decision to increase production and sales 
levels considering incremental costs, incremental 
revenues and other factors.) 


Determine prices and output levels for profit 
maximisation using the demand based approach to 
pricing (both tabular and algebraic methods). 


Explain different price strategies, including: 
(i) all forms of cost-plus 

(ii) skimming 

(iii) penetration 

(iv) complementary product 

(v)  product-line 

(vi) volume discounting 

(vii) discrimination 

(viii) relevant cost. 


Calculate a price from a given strategy using cost-plus 
and relevant cost.’ 


7&8 
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5 Make-or-buy and other short-term decisions 


(a) Explain the issues surrounding make-or-buy and 8 
outsourcing decisions.’ 

(b) Calculate and compare ‘make’ costs with ‘buy-in’ 8 
costs./1 

(c) Compare in-house costs and outsource costs of 8 


completing tasks and consider other issues surrounding 
this decision.2! 


(d) Apply relevant costing principles in situations involving 8 
shut down, one-off contracts and the further processing 
of joint products.” 


6 Dealing with risk and uncertainty in decision making 


(a) Suggest research techniques to reduce uncertainty, 9 
e.g. focus groups, market research./! 

(b) Explain the use of simulation, expected values and 9 
sensitivity.) 

(c) Apply expected values and sensitivity to decision- 9 


making problems.’ 


(d) Apply the techniques of maximax, maximin, and 9 
minimax regret to decision-making problems including 
the production of profit tables.?! 


(e) Interpret a decision tree and use it to solve a multi- 9 
stage decision problem.2! 

(f) | Calculate the value of perfect information and imperfect 9 
information.) 


D BUDGETING AND CONTROL 
1 Budgetary systems and types of budget 


(a) Explain how budgetary systems fit within the 10 
performance hierarchy. 


(b) Select and explain appropriate budgetary systems for 10 
an organisation, including top-down, bottom-up, rolling, 
zero-based, activity-based, incremental and feed- 
forward control.) 


(c) Describe the information used in budget systems and 10 
the sources of the information needed.?! 


(d) Indicate the usefulness and problems with different 10 
budget types (including fixed, flexible, zero-based, 
activity-based, incremental, rolling, top-down bottom- 
up, master, functional). 


(e) Prepare flexed budgets, rolling budgets and activity- 10 
based budgets. 
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(f) Explain the beyond budgeting model, including the 10 
benefits and problems that may be faced if it is adopted 
in an organisation.” 


(g) Discuss the issues surrounding setting the difficulty 10 
level for a budget. 


(h) Explain the benefits and difficulties of the participation 10 
of employees in the negotiation of targets. 


(i) | Explain the difficulties of changing a budgetary system 10 
or type of budget used. 


(j) | Explain how budget systems can deal with uncertainty 10 
in the environment.) 


(k) Discuss ethical and sustainability considerations when 10 
setting budgets. 


2 Analytical techniques in budgeting and forecasting 


(a) Analyse fixed and variable cost elements from total cost 11 
data using high/low method.!") 

(b) Explain and apply analysis techniques including 11 
correlation, regression and time series. 

(c) Estimate the learning rate and learning effect. 11 

(d) Apply the learning curve model to a budgetary problem, 11 


including calculations on steady states. 


(e) Discuss the benefits and limitations of correlation, Ti 
regression and time series techniques, and also the 
reservations with the learning curve model.’ 


3 Standard costing 
(a) Explain the use of standard costs.’ 1 


(b) Outline the methods used to derive standard costs and 1 
discuss the different types of costs possible.!?1 


(c) Explain and illustrate the importance of flexing budgets 1&10 
in performance management. 


(d) Explain and apply the principle of controllability in the 1 
performance management system. 


4 Material mix and yield variances 


(a) Calculate, identify the cause of and explain mix and 12 
yield variances.” 

(b) Explain the wider issues involved in changing mix 12 
e.g. cost, quality and performance measurement 
issues.21 
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(c) Identify and explain the relationship of the material 
usage variance with the material and mix and yield 
variances.’ 


(d) Suggest and justify alternative methods of controlling 
production processes. 


5 Sales mix and quantity variances 


(a) Calculate, identify the cause of, and explain sales mix 
and quantity variances.!2) 


(b) Identify and explain the relationship of the sales volume 
variances with the sales mix and quantity variances.!1 


6 Planning and operational variances 
(a) Calculate a revised budget.’ 


(b) Identify and explain those factors that could and could 
not be allowed to revise an original budget. 


(c) Calculate, identify the cause of and explain planning 
and operational variances for:!2) 


(i) sales, including market size and market share 
(ii) materials 
(iii) labour, including the effect of the learning curve. 


(d) Explain and discuss the manipulation issues in revising 
budgets./21 


7 Performance analysis 


(a) Analyse and evaluate past performance using the 
results of variance analysis.) 


(b) Use variance analysis to assess how future 
performance of an organisation or business can be 
improved.!21 


(c) Identify the factors which influence behaviour. 


(d) Discuss the effect that variances have on staff 
motivation and action.) 


(e) Describe the dysfunctional nature of some variances in 
the modern environment of JIT and TQM.21 


(f) | Discuss the behavioural problems resulting from using 
standard costs in rapidly changing environments. 
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PERFORMANCE MEASUREMENT AND CONTROL 
Performance analysis in private sector, public sector 


and not-for-profit organisations 


(a) 


(i) 


Describe and calculate and interpret suitable financial 
performance indicators (FPIs) for profitability, liquidity, 
efficiency and gearing.2! 

Describe, calculate and interpret suitable non-financial 
performance indicators (NFPIs)./2! 


Analyse past performance and suggest ways for 
improving financial and non-financial performance.! 


Explain the causes and problems created by short- 
termism and financial manipulation of results.!2) 


Discuss the issues organisations face by favouring 
short-term financial gain over long-term sustainability. 


Explain and interpret the Balanced Scorecard, and the 
Building Block model proposed by Fitzgerald and 
Moon. 


Discuss the difficulties of target setting in qualitative 
areas.] 


Explain the need to allow for external considerations in 
performance management, including stakeholders, 
market conditions and allowance for competitors.!! 


Interpret performance in the light of external 
considerations and the need to consider 
sustainability. 


Divisional performance and transfer pricing 


(a) 


(b) 
(c) 


(d) 


Explain and illustrate the basis for setting a transfer 
price using variable cost, full cost and the principles 
behind allowing for intermediate markets.) 


Explain how transfer prices can distort the performance 
assessment of divisions and decisions made. 

Explain the meaning of, and calculate, Return on 
Investment (ROI) and Residual Income (RI), and 
discuss their shortcomings.’ 

Compare divisional performance and recognise the 
problems of doing so.” 


Specific performance analysis issues in not-for-profit 
organisations and the public sector 


(a) Comment on the problems of having non-quantifiable 
objectives in performance management.) 
(b) Comment on the problems of having multiple objectives 


in not-for-profit organisations and the public sector./2! 
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(c) Explain how performance could be measured in not-for- 15 
profit organisations and the public sector.!1 


(d) Explain Value for Money (VFM) as a public sector 15 
objective and how the 3Es can be used to achieve 
VFM. 


The superscript numbers in square brackets indicate the intellectual depth at 
which the subject area could be assessed within the examination; this is the 
level at which students should understand a particular subject or topic area. 
These levels of understanding, known as cognitive levels, are important as they 
indicate the depth to which each part of the syllabus may be examined. 


Level 1 (Applied Knowledge) tasks might concern knowledge and 
comprehension (asking students to ‘list’, ‘define’, ‘identify’, ‘calculate’, ‘explain’.) 
Level 2 (Applied Skills) tasks concern application and analysis (‘compute, 
‘contrast’, ‘explain’, ‘discuss’). 


Examination format 


The CBE exam duration is of 3 hours, plus 10 minutes to read pre-exam 
instructions. 


Examination tips 


Spend time reading the examination paper carefully. We recommend that 

10 minutes should be spent reading, paying particular attention to Sections B 
and C, where questions will be based on longer scenarios than the 2 marks 
OTs in Section A. 


If 10 minutes are spent reading the examination paper, this leaves three hours 
to attempt the questions: 


. Divide the time you spend on questions in proportion to the marks on 
offer. 


. One suggestion for this examination is to allocate 1.8 minutes to each 
mark available (180 minutes/100 marks), so a 20-mark question should be 
completed in approximately 36 minutes. If you plan to spend more or less 
time than 10 minutes reading the paper, your time allocation per mark will 
be different. 


The Performance Management (PM) exam is divided into three different 
sections, requiring the application of different skills to be successful. 
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Section A 


Stick to the timing principle of 1.8 minutes per mark. This means that the 15 OT 
questions in Section A (30 marks) should take 54 minutes. 


Work steadily. Rushing leads to careless mistakes and the OT questions are 
designed to include answers which result from careless mistakes. 


If you don't know the answer, eliminate those options you know are incorrect 
and see if the answer becomes more obvious. 


Remember that there is no negative marking for an incorrect answer. After you 
have eliminated the options that you know to be wrong, if you are still unsure, 
guess. 


The different types of OT questions are: 


. Multiple choice questions: students need to choose one answer from a 
number of given options. 


. Multiple response questions are a kind of multiple choice question, 
except students need to select more than one answer from a number of 
given options. The question will specify how many answers need to be 
selected, but the system won't stop students from selecting more answers 
than this, so it's important to read the question carefully. 


. Fill in the blank questions require students to type an answer into a box. 
The unit of measurement will sit outside the box, and if there are specific 
rounding requirements these will be displayed. 


. Drag and drop questions involve students dragging an answer and 
dropping it into place. Some questions could involve matching more than 
one answer to a response area and some questions may have more 
answer choices than response areas, which means not all available 
answer choices need to be used. 


. Drop down list questions require students to select one answer from a 
drop down list. Some of these questions may contain more than one drop 
down list and an answer has to be selected from each one. 


. Hot Spot questions, students are required to select one point on an 
image as their answer. When the cursor is hovered over the image, it will 
display as an “X”. To answer, students will place the X on the appropriate 
point on the diagram. The image will have been set so that as long as part 
of the X is touching the specific part of the image that represents the 
correct answer, it will be marked correct, but not if it is also touching 
another possible answer. 


. Hot areas questions are similar to hot spot questions, but instead of 
selecting a specific point students are required to select one or more areas 
in an image. It’s important to read the question carefully because the 
Navigator and Item Review screens will show these questions as 
complete, even if students have not provided a full answer. 


KAPLAN PUBLISHING 


D 


Section B 


Each OT case contains a group of five OT questions based around a single 
scenario. These can be any combination of the single OT question types and 
hey are auto-marked in the same way as the single OT questions. OT cases 
are worth 10 marks (each of the five OTs within it are worth two marks, and as 
with the OT questions described above, students will receive either two marks 
or zero marks for those individual questions). OT cases are written so that there 
are no dependencies between the individual questions. So, if a student gets the 
irst question wrong, this does not affect their ability to get the other four correct. 
The OT case scenario remains on screen so students can see it while 
answering the questions. However, a moveable splitter bar enables the student 
o focus on either the scenario or the questions. 


There is likely to be a significant amount of information to read through for each 
case. You should begin by reading the OT questions that relate to the case, so 

hat when you read through the information for the first time, you know what it is 
hat you are required to do. 


Each OT question is worth two marks. Therefore you have 18 minutes 

(1.8 minutes per mark) to answer the five OT questions relating to each case. It 
is likely that all of the cases will take the same length of time to answer, 
although some of the OT questions within a case may be quicker than other OT 
questions within that same case. 


Once you have read through the information, you should first answer any of the 
OT questions that do not require workings and can be quickly answered. You 
should then attempt the OT questions that require workings utilising the 
remaining time for that case. 


All of the tips for section A are equally applicable to each section B question. 


Section C 


The constructed response questions in section C will require a written response 
rather than being OT questions. Therefore, different techniques need to be used 
to score well. 


For these question types, students produce individual written and numerical 
answers which they insert into blank word processing pages, blank 
spreadsheets, or pre-formatted templates. A number of standard word 
processing and spreadsheet functions are available via the menu and tool bar 
for students to use when responding to the question. Because students provide 
unique answers, either in their own words or by calculating and presenting 
numerical answers in spreadsheets, this section will be marked by an expert. All 
workings and calculations will be viewed and assessed, just like in paper exams 
— this means, for example, that if students use any formulae for the spreadsheet 
questions, markers will see the formulae and not just the final answer, so they 
will understand how students have reached their answers. 
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Unless you know exactly how to answer the question, spend some time 
planning your answer. Stick to the question and tailor your answer to what you 
are asked. Pay particular attention to the verbs in the question e.g. ‘Calculate’, 
‘State’, ‘Explain’. 

If you get completely stuck with a question, leave it and return to it later. 


If you do not understand what a question is asking, state your assumptions. 
Even if you do not answer in precisely the way the examining team hoped, you 
should be given some credit, provided that your assumptions are reasonable. 


You should do everything you can to make things easy for the marker. The 
marker will find it easier to identify the points you have made if your answers 
are well structured with a separate paragraph for each key point. 


Computations: It is essential to include all your workings in your answers. 
Many computational questions require the use of a standard format. Be sure 
you know these formats thoroughly before the examination and use the layouts 
that you see in the answers given in this book and in model answers. 


Adopt a logical approach and cross reference workings to the main computation 
to keep your answers tidy. 


All sections 
Don't skip parts of the syllabus. Spend time learning the rules and definitions. 


Practice plenty of questions to improve your ability to apply the techniques and 
perform the calculations. 


Spend the last five minutes reading through your answers and making any 
additions or corrections. 


Method of examination 


For examinations from September 2019, only computer-based examinations 
(CBE) will be available in respect of the ACCA Applied Skills Level. 


OT questions in sections A and B will be of varying styles. These styles include 
multiple choice, number entry, pull down list, multiple response, hot area, and 
drag and drop. A full explanation of these question types is included in the 
Kaplan Exam Kit. 


In Section C, the response areas for each part of each question will be either a 
spreadsheet or a word processing field. 


If you would like further information on sitting a CBE examination please contact 
either Kaplan, or ACCA. 


Case studies: Most questions will be based on specific scenarios. To construct 
a good answer first identify the areas in which there are problems, outline the 
main principles/theories you are going to use to answer the question, and then 
apply the principles/theories to the case. 


It is essential that you tailor your comments to the scenario given. 
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Essay questions: Some questions may contain short essay-style 
requirements. Your answer should have a clear structure. It should contain a 
brief introduction, a main section and a conclusion. Be concise. It is better to 
write a little about a lot of different points than a great deal about one or two 
points. 


Computations: It is essential to include all your workings in your answers. 
Many computational questions require the use of a standard format. Be sure 
you know these formats thoroughly before the exam and use the layouts that 
you see in the answers given in this book and in model answers. 


Reports, memos and other documents: some questions ask you to present 
your answer in the form of a report or a memo or other document. So use the 
correct format — there could be easy marks to gain here. 


ACCA Support 


For additional support with your studies, please also refer to 
www.accagobal.com 


Study skills and revision guidance 


This section aims to give guidance on how to study for your ACCA exams and 
to give ideas on how to improve your existing study techniques. 


Preparing to study 


Set your objectives 


Before starting to study decide what you want to achieve — the type of pass you 
wish to obtain. This will decide the level of commitment and time you need to 
dedicate to your studies. 


Devise a study plan 


Determine which times of the week you will study. 


Split these times into sessions of at least one hour for study of new material. 
Any shorter periods could be used for revision or practice. 


Put the times you plan to study onto a study plan for the weeks from now until 
the exam and set yourself targets for each period of study — in your sessions 
make sure you cover the course, course assignments and revision. 


If you are studying for more than one exam at a time, try to vary your subjects 
as this can help you to keep interested and see subjects as part of wider 
knowledge. 


When working through your course, compare your progress with your plan and, 
if necessary, re-plan your work (perhaps including extra sessions) or, if you are 
ahead, do some extra revision/practice questions. 
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Active reading 


You are not expected to learn the text by rote, rather, you must understand 
what you are reading and be able to use it to pass the exam and develop good 
practice. A good technique to use is SQ3Rs — Survey, Question, Read, Recall, 
Review: 


Trying to summarise a chapter without referring to the text can be a useful way 
of determining which areas you know and which you don't. 


(1) Survey the chapter — look at the headings and read the introduction, 
summary and objectives, so as to get an overview of what the chapter 
deals with. 


(2) Question — whilst undertaking the survey, ask yourself the questions that 
you hope the chapter will answer for you. 


(3) Read through the chapter thoroughly, answering the questions and 
making sure you can meet the objectives. Attempt the exercises and 
activities in the text, and work through all the examples. 


(4) Recall- at the end of each section and at the end of the chapter, try to 
recall the main ideas of the section/chapter without referring to the text. 
This is best done after a short break of a couple of minutes after the 
reading stage. 


(5) Review — check that your recall notes are correct. 


You may also find it helpful to re-read the chapter to try to see the topic(s) it 
deals with as a whole. 


Note-taking 


Taking notes is a useful way of learning, but do not simply copy out the text. 
The notes must: 


. be in your own words 

. be concise 

. cover the key points 

. be well-organised 

. be modified as you study further chapters in this text or in related ones. 


Trying to summarise a chapter without referring to the text can be a useful way 
of determining which areas you know and which you don't. 
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Summarise the key points of a chapter. 


Make linear notes — a list of headings, divided up with subheadings listing the 
key points. If you use linear notes, you can use different colours to highlight key 
points and keep topic areas together. Use plenty of space to make your notes 
easy to use. 


Try a diagrammatic form — the most common of which is a mind-map. To 
make a mind-map, put the main heading in the centre of the paper and put a 
circle around it. Then draw short lines radiating from this to the main sub- 
headings, which again have circles around them. Then continue the process 
from the sub-headings to sub-sub-headings, advantages, disadvantages, etc. 


Highlighting and underlining 


You may find it useful to underline or highlight key points in your study text — but 
do be selective. You may also wish to make notes in the margins. 


Revision 


The best approach to revision is to revise the course as you work through it. 
Also try to leave four to six weeks before the exam for final revision. Make sure 
you cover the whole syllabus and pay special attention to those areas where 
your knowledge is weak. Here are some recommendations: 


Read through the text and your notes again and condense your notes into key 
phrases. It may help to put key revision points onto index cards to look at when 
you have a few minutes to spare. 


Review any assignments you have completed and look at where you lost marks 
— put more work into those areas where you were weak. 


Practise exam standard questions under timed conditions. If you are short of 
time, list the points that you would cover in your answer and then read the 
model answer, but do try to complete at least a few questions under exam 
conditions. 


Also practise producing answer plans and comparing them to the model 
answer. 


If you are stuck on a topic find somebody (a tutor) to explain it to you. 


Read good newspapers and professional journals, especially ACCA's Student 
Accountant — this can give you an advantage in the exam. 


Ensure you know the structure of the exam — how many questions and of what 
type you will be expected to answer. 


During your revision attempt all the different styles of questions you may be 
asked. 
Further reading 


You can find further reading and technical articles under the student section of 
ACCA's website. 
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Regression analysis 


y=a+bx 
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Learning curve 


Y =ax? 


Where y = cumulative average time per unit to produce x units 
a = the time taken for the first unit of output 
x = the cumulative number of units produced 
b = the index of learning (log LR/log2) 


LR =the learning rate as a decimal 


Demand curve 
P=a-bQ 


_ Change in price 
Change in quantity 


a = price when Q=0 


MR =a-2bQ 
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A revision of 
Management Accounting 
(MA) topics 


Chapter learning objectives 


The contents of this chapter are now assumed knowledge from the 
Management Accounting (‘MA’) syllabus. 


Absorption, marginal and standard costing, and the basics of 
variance analysis, were encountered in Management 
Accounting (MA). 


In the ACCA Performance Management (PM) exam, you will have 
to cope with the following: 


. new, more advanced variances, 
. more complex calculations, 


. discussion of the results and implications of your 
calculations. 


Upon completion of this chapter you will be able to: 
. Explain the use of standard costs. 


. Outline the methods used to derive standard costs and 
discuss the different types of costs possible. 


. Explain and illustrate the importance of flexing budgets in 
performance management. 


. Explain and apply the principle of controllability in the 
performance management system. 


A revision of Management Accounting (MA) topics 
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Types of standards 


1 What is the purpose of costing? 


In Management Accounting (MA), we learnt how to determine the cost per unit 
or a product. We might need to know this cost in order to: 


. Value inventory — the cost per unit can be used to value inventory in the 
statement of financial position (balance sheet). 


. Record costs — the costs associated with the product need to be recorded 
in the statement of profit or loss. 


. Price products — the business will use the cost per unit to assist in pricing 
the product. For example, if the cost per unit is $0.30, the business may 
decide to price the product at $0.50 per unit in order to make the required 
profit of $0.20 per unit. 


. Make decisions — the business will use the cost information to make 
important decisions regarding which products should be made and in what 
quantities. 


How can we calculate the cost per unit? There are a number of costing methods 
available, most of them based on standard costing. 
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LO) Standard costing 


A standard cost for a product or service is a predetermined unit cost set under 
specified working conditions. 


The main purposes of standard costs are: 


. Control: the standard cost can be compared to the actual costs and any 
differences investigated. 


. Planning: standard costing can help with budgeting. 


. Performance measurement: any differences between the standard and 
the actual cost can be used as a basis for assessing the performance of 
cost centre managers. 


. Inventory valuation: an alternative to methods such as LIFO and FIFO. 
. Accounting simplification: there is only one cost, the standard. 
Standard costing is most suited to organisations with: 

. mass production of homogenous products 

. repetitive assembly work. 


The large scale repetition of production allows the average usage of resources 
to be determined. 


Standard costing is less suited to organisations that produce non-homogenous 
products or where the level of human intervention is high. 


DE 


Restaurants traditionally found it difficult to apply standard costing 
because each dish is slightly different to the last and there is a high level 
of human intervention. 


McDonalds attempted to overcome these problems by: 


. Making each type of product produced identical. For example, each 
Big Mac contains a pre-measured amount of sauce and two 
gherkins. This is the standard in all restaurants. 


. Reducing the amount of human intervention. For example, staff do 
not pour the drinks themselves but use machines which dispense 
the same volume of drink each time. 
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Test your understanding 1 


Which of the following organisations may use standard costing? 


(i) 

(ii) 
(iii) 
(a) 
(b) 
(c) 
(d) 


a bank 

a kitchen designer 
a food manufacturer 
(i), (ii) and (iii) 

(i) and (ii) only 

(ii) and (iii) only 

(i) and (iii) only 


Preparing standard costs 


A standard cost is based on the expected price and usage of material, labour 
and overheads. 


Test your understanding 2 


K Ltd makes two products. Information regarding one of those products 
is given below: 


Budgeted output/sales for the year: 900 units 
Standard details for one unit 


Direct materials 40 square metres at $5.30 per 


Direct wages Bonding department: 24 hours at 


Variable overheads $1.50 per bonding labour hour 


Fixed production overhead $36,000 
Fixed non-production overhead $27,000 


Note: Variable overheads are recovered (absorbed) using hours, fixed 
overheads are recovered on a unit basis. 


square metre 
$5.00 per hour 


Finishing department: 15 hours at 
$4.80 per hour 


$1 per finishing labour hour 
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Required: 


(a) Prepare a standard cost card for one unit and enter on the 
standard cost card the following subtotals: 


(i) | Prime cost 

(ii) Variable production cost 
(iii) Total production cost 
(iv) Total cost. 


(b) Calculate the selling price per unit allowing for a profit of 25% of the 
selling price. 


YDS OF stangard v noe casa tea wots tate ne eee tae ea 


There are four main types of standard: 


Attainable standards 
. They are based upon efficient (but not perfect) operating conditions. 


. The standard will include allowances for normal material losses, 
realistic allowances for fatigue, machine breakdowns, etc. 


. These are the most frequently encountered type of standard. 


. These standards may motivate employees to work harder since they 
provide a realistic but challenging target. 


Basic standards 


. These are long-term standards which remain unchanged over a period of 
years. 


. Their sole use is to show trends over time for such items as material 
prices, labour rates and efficiency and the effect of changing methods. 


. They cannot be used to highlight current efficiency. 


. These standards may demotivate employees if, over time, they become 
too easy to achieve and, as a result, employees may feel bored and 
unchallenged. 


Current standards 
. These are standards based on current working conditions. 


. They are useful when current conditions are abnormal and any other 
standard would provide meaningless information. 


. The disadvantage is that they do not attempt to motivate employees to 
improve upon current working conditions and, as a result, employees may 
feel unchallenged. 
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Ideal standards 
. These are based upon perfect operating conditions. 


. This means that there is no wastage or scrap, no breakdowns, no 
stoppages or idle time; in short, no inefficiencies. 


. In their search for perfect quality, Japanese companies use ideal 
standards for pinpointing areas where close examination may result in 
large cost savings. 


. Ideal standards may have an adverse motivational impact since 
employees may feel that the standard is impossible to achieve. 


Attainable standards are set at levels which include an allowance for: 


. Idle time, i.e. employees are paid for time when they are not working. 


. Waste, i.e. of materials. 


LF] Test your understanding 3 


The fastest time in which a batch of 20 ‘spicy meat special’ sandwiches 
has been made was 32 minutes, with no hold-ups. However, work 
studies have shown that, on average, about 8% of the sandwich makers’ 
time is non-productive and that, in addition to this, setup time (getting 
ingredients together etc.), is 2 minutes. 


If the sandwich-makers are paid $4.50 per hour, what is the 
attainable standard labour cost of one sandwich? 


Flexible budgeting 


Before introducing the concept of flexible budgeting it is important to understand 
the following terms: 


. Fixed budget: this is prepared before the beginning of a budget period for 
a single level of activity. 


. Flexible budget: this is also prepared before the beginning of a budget 
period. It is prepared for a number of levels of activity and requires the 
analysis of costs between fixed and variable elements. 


. Flexed budget: this is prepared at the end of the budget period. It 
provides a more meaningful estimate of costs and revenues and is based 
on the actual level of output. 
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Budgetary control compares actual results against expected results. The 
difference between the two is called a variance. 


The actual results may be better (favourable variance) or worse (adverse 
variance) than expected. 


It can be useful to present these figures in a flexible budget statement. 
(Note: This is not the same as a flexible budget). 


7] Test your understanding 4 


A business has prepared the following standard cost card based on 
producing and selling 10,000 units per month: 


$ 
Selling price 10 
Variable production costs 3 
Fixed production cost q 
Profit per unit 6 


Actual production and sales for month 1 were 12,000 units and this 
resulted in the following: 


$000 
Sales 125 
Variable production costs 40 
Fixed production cost 9 
Total profit 76 


Required: 


Using a flexible budgeting approach, prepare a table showing the 
original fixed budget, the flexed budget, the actual results and the total 
meaningful variances. 


J ] Controllability and performance management 

A cost is controllable if a manager is responsible for it being incurred or is able 
to authorise the expenditure. 

A manager should only be evaluated on the costs over which they have control. 


It is worth emphasising that this concept of controllability is an important idea 
that will be revisited many times throughout the syllabus. 
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LF Test your understanding 5 


The materials purchasing manager is assessed on: 


. total material expenditure for the organisation 


. the cost of introducing safety measures, regarding the standard 
and the quality of materials, in accordance with revised 
government legislation 


. a notional rental cost, allocated by head office, for the material 
storage area. 


Required: 


Discuss whether these costs are controllable by the manager and if they 
should be used to appraise the manager. 


LT Test your understanding 6 


Explain whether a production manager should be accountable for 
direct labour and direct materials cost variances. 


2 Traditional costing methods: AC and MC 


Chapter 4, focuses on one of the modern costing techniques: Activity Based 
Costing (ABC). However, in order to understand ABC and the benefits that it 
can bring, it is useful to start by reminding ourselves of the two main traditional 
costing methods: Absorption Costing (AC) and Marginal Costing (MC). 


These will be referred to again in the Advanced Variances chapter. 


Absorption cos 


The aim of traditional absorption costing is to determine the full production cost 


per unit. 
Total cost 

Production costs Non-production costs 

E.g. selling and 

distribution costs 

(advertising, delivery) 
Direct (prime) costs Indirect costs and administrative costs 
E.g. materials and labour (production overheads) (cleaners, postage) 


E.g. factory rent, 
supervisor's salary, 
electricity, depreciation 


8 KAPLAN PUBLISHING 


M 


Chapter 1 


When we use absorption costing to determine the cost per unit, we focus on the 
production costs only. We can summarise these costs into a cost card: 


Standard Cost Card 
Product Widget, Ref. ABG56A 


Direct materials Cost Requirement $ 
Material A $2.00 per kg 6 kgs p.u. 12.00 
Material B $3.00 per kg 2 kgs p.u. 6.00 
Material C $4.00 per litre 1 litre 4.00 

22.00 


Direct labour 


Grade | labour $4.00 3 hours p.u. 12.00 
Grade II labour $5.40 5 hours p.u. 27.00 
PRIME COST 61.00 
Variable production overhead $1.00 8 hours 8.00 
Fixed production overhead $3.00 8 hours 24.00 
Standard full production cost 93.00 


It is relatively easy to estimate the cost per unit for direct materials and labour. 
In doing so we can complete the first two lines of the cost card. Prime cost is 
the total of all direct costs. 


However, it is much more difficult to estimate the production overhead per unit. 
This is an indirect cost and so, by its very nature, we do not know how much is 
contained in each unit. 


Therefore, we need a method of attributing the production overheads to each 
unit. All production overheads must be absorbed into units of production, using 
a suitable basis, e.g. units produced, labour hours or machine hours. 


The assumption underlying this method of absorption is that overhead 
expenditure is connected to the volume produced. 
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Saturn, a chocolate manufacturer, produces three products: 
. The Sky Bar, a bar of solid milk chocolate. 

. The Moon Egg, a fondant filled milk chocolate egg. 

. The Sun Bar, a biscuit and nougat based chocolate bar. 


Information relating to each of the products is as follows: 


Sky Moon 

Bar Egg 
Direct labour cost per unit ($) 0.07 0.14 
Direct material cost per unit ($) 0.17 0.19 
Actual production/sales (units) 500,000 150,000 
Direct labour hours per unit 0.001 0.01 
Direct machine hours per unit 0.01 0.04 
Selling price per unit ($) 0.50 0.45 


Annual production overhead = $80,000 
Required: 


unit and the profit per unit for each product. Comment on the 
implications of the figures calculated. 


Solution 


overhead absorption rate (OAR): 


OAR = 


Using traditional absorption costing, calculate the full production cost per 


As mentioned, it is relatively easy to complete the first two lines of the 
cost card. The difficult part is calculating the production overhead per 
unit, so let’s start by considering this. We need to absorb the overheads 
into units of production. To do this, we will first need to calculate an 


Production overhead (this is $80,000, as per the question) 


Sun 

Bar 
0.12 
0.16 
250,000 
0.005 
0.02 
0.43 


Activity level (this must be chosen) 


choose between three activity levels: 


absorb the same amount of overhead into each product. 


The activity level must be appropriate for the business. Saturn must 


. Units of production — This would not be appropriate since Saturn 
produces more than one type of product. It would not be fair to 


10 


KAPLAN PUBLISHING 


A 


Chapter 1 


. Machine hours or labour hours — It is fair to absorb production 
overheads into the products based on the labour or machine hours 
taken to produce each unit. We must decide if the most appropriate 
activity level is machine or labour hours. To do this we can look at 
the nature of the process. Production appears to be more machine 
intensive than labour intensive because each unit takes more 
machine hours to produce than it does labour hours. Therefore, the 
most appropriate activity level is machine hours. 


. To calculate the OAR we need to identify the total activity level for 
the period i.e. the total machine hours needed to produce all three 
products. 


Working - OAR 


$80,000 production overhead _ $80,000 
(0.01 x 500k) + (0.04 x 150k) + (0.02 x 250k) hours 16,000 hours 


= $5 per machine hour 
We can now absorb these into the units of production: 
Sky Moon Sun 
Bar Egg Bar 
Production overheads ($) 
= machine hours per unit x $5 0.05 0.20 0.10 


This is the difficult part done. We can now quickly complete the cost 
card and answer the question: 


Sky Moon Sun 


Bar Egg Bar 
$ $ $ 

Direct labour cost per unit 0.07 0.14 0.12 
Direct material cost per unit 0.17 0.19 0.16 
Production overhead per unit 0.05 0.20 0.10 
Full production cost per unit 0.29 0.53 0.38 
Selling price per unit 0.50 0.45 0.43 
Profit/(loss) per unit 0.21 (0.08) 0.05 
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Outcome of absorption costing 


Based on absorption costing, the Sky Bar and the Sun Bar are both 
profitable. However, the Moon Egg is loss making. Managers would 
need to consider the future of the Moon Egg. They may look at the 
possibility of increasing the selling price and/or reducing costs. If this is 
not possible, they may make the decision to stop selling the product. 


However, this may prove to be the wrong decision because absorption 
costing does not always result in an accurate calculation of the full 
production cost per unit. Activity Based Costing (ABC) can be a more 
accurate method of calculating the full production cost per unit and as a 
result should lead to better decisions. 


3 Under- and over-absorption 


A predetermined overhead absorption rate is used to smooth out seasonal 
fluctuations in overhead costs, and to enable unit costs to be calculated quickly 
throughout the year. 
: . Budgeted overhead 
Pre-determined overhead absorption rate = ———_———_—_—_ 
Budgeted volume 


‘Budgeted volume’ may relate to total units, direct labour hours, machine hours, 
etc. If either or both of the actual overhead cost or activity volume differ from 
budget, the use of this rate is likely to lead to what is known as under- 
absorption or over-absorption of overheads. 


(a) Over absorption occurs if absorbed > actual 
(b) Under absorption occurs if absorbed < actual 
To calculate over or under absorption, follow 3 steps: 


Hy ORE Budgeted overhead cost 
(1) F Budgeted level of activity 


(2) Overhead absorbed = actual activity x OAR 


(3) Overhead absorbed (in Step 2) — Actual overhead = Over/(Under) 
absorbed overheads 
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A company budgeted to produce 3,000 units of a single product in a 
period at a budgeted cost per unit as follows: 


$ per unit 
Direct costs 17 
Fixed overheads 9 
Total costs 26 per unit 


In the period covered by the budget, actual production was 3,200 units 
and actual fixed overhead expenditure was 5% above that budgeted. All 
other costs were as budgeted. What was the amount, if any, of over- or 
under-absorption of fixed overhead? 

Solution 

The budgeted fixed overhead amounts to 3,000 units x $9 = $27,000. 


Over/(under)absorption = Absorbed overheads — Incurred overheads. 


$ 
Fixed overhead absorbed (3,200 units x $9) 28,800 
Fixed overhead incurred ($27,000 x 1.05) 28,350 
Over-absorbed fixed overheads 450 


What does this mean? 


. During the period concerned, overheads will be accounted for as 
units are made. 


. Thus by the end of the period $28,800 of overheads will have been 
incorporated. The precise location will depend on 


— whether the units concerned have been sold (in which case 
the costs will have ended up in cost of sales in the Statement 
of profit or loss) 


— orare remaining in closing inventory (in which case the costs 
will have ended up in the valuation of closing inventory on the 
Statement of Financial Position). 


. At the end of the period the company then determines that the 
actual overheads are $28,350 so recognise that they have 
accounted for $450 too many. This amount will need to be 
reversed out to ensure the correct costs are included. 


. The simplest way of dealing with this adjustment is as a separate 
item in the Profit and Loss account. In this case the adjustment will 
be a CREDIT of $450. 
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4 Marginal costing 


Marginal costing is the accounting system in which variable costs are charged 
to cost units, and fixed costs of the period are written off in full against the 
aggregate contribution. Its special value is in recognising cost behaviour, and 
hence assisting in decision making. 


The marginal cost is the extra cost arising as a result of making and selling 
one more unit of a product or service, or is the saving in cost as a result of 
making and selling one less unit. 


Contribution is the difference between sales value and the variable cost of 
sales. It may be expressed per unit or in total. It is short for ‘Contribution to fixed 
costs and profits’. Contribution is a key concept we will come back to time and 
time again in management accounting. 


With marginal costing, contribution varies in direct proportion to the volume of 
the units sold. Profits will increase as sales volume rises, by the amount of extra 
contribution earned. Since fixed cost expenditure does not alter, marginal 
costing gives an accurate picture of how a firm's cash flows and profits are 
affected by changes in sales volumes. 


ea 


A company manufactures only one product called XY. The following 
information relates to the product: 


$ 
Selling price per unit 20 
Direct material cost per unit (6) 
Direct labour cost per unit (2) 
Variable overhead cost per unit (4) 
Contribution per unit 8 
Fixed costs for the period are $25,000. 
Required: 
Complete the following table: 
Level of activity 2,500 5,000 7,500 10,000 
units units units units 


Revenue 


Variable costs 


Total contribution 
Fixed costs 


Total profit/(loss) 


Contribution per unit 
Profit/(loss) per unit 
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Solution 
Level of activity 2,500 5,000 7,500 10,000 
units units units units 
Revenue 50,000 | 100,000 | 150,000 | 200,000 
Variable costs 30,000 | 60,000 90,000 | 120,000 
Total contribution 20,000 | 40,000 60,000 | 80,000 
Fixed costs 25,000 | 25,000 25,000 | 25,000 
Total profit/(loss) (5,000) | 15,000 35,000 | 55,000 
Contribution per unit $8 $8 $8 $8 
Profit/(loss) per unit $(2) $3 $4.67 $5.50 
The table illustrates that contribution per unit remains constant at all 
levels of activity. However, profit per unit changes. 
Hence marginal costing is a more useful method than absorption costing 
for decision making, say when trying to analyse and manage costs. 
However, marginal costing is less useful for financial reporting — for 
example, inventory needs to be valued at total production cost, not just 
variable cost. 


5 Advantages and disadvantages of AC and MC 


Absorption costing presents the following advantages: 


. It includes an element of fixed overheads in inventory values, in 
accordance with IAS 2. 


. Analysing under/over absorption of overheads is a useful exercise in 
controlling costs of an organisation. 


. In small organisations, absorbing overheads into the cost of products is 
the best way of estimating job costs and profits on jobs. 


The main disadvantage of absorption costing is that it is more complex to 
operate than marginal costing, and it does not provide any useful information for 
decision making, like marginal costing does. 
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Marginal costing presents the following advantages: 


Contribution per unit is constant, unlike profit per unit which varies with 
changes in sales volumes. 


There is no under or over absorption of overheads (and hence no 
adjustment is required in the statement of profit or loss). 


Fixed costs are a period cost and are charged in full to the period under 
consideration. 


Marginal costing is useful in the decision-making process. 


It is simple to operate. 


The main disadvantage of marginal costing is that closing inventory is not 
valued in accordance with IAS 2 principles, and that fixed production overheads 
are not shared out between units of production, but written off in full instead. 
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6 Chapter summary 
‘Types of 
standard 
Use of jpn Standard li 
standard costs costing 
Marginal 
costing 


( Definition ) 
Fixed 
budget 


Revision of = z 
Traditional costing f management i Flexible 
method Accounting (MA) topics budgeting budget 


Absorption Fi 
ae budget 
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Test your understanding answers 


Test your understanding 1 


D 


A bank and a food manufacturer would have similar repetitive output for 
which standard costs could be calculated whereas a kitchen designer is 
likely to work on different jobs specified by the customer. 


Test your understanding 2 


(a) $ 
Direct materials (40 x $5.30) 212 
Direct labour: 

Bonding (24 hours x $5.00) 120 
Finishing (15 hours at $4.80) 72 
(i) Prime cost 404 
Variable overhead: 
Bonding (24 hours at $1.50 per hour) 36 
Finishing (15 hours at $1 per hour) 15 
(ii) Variable production cost 455 
Production overheads ($36,000 + 900) 40 
(iii) Total production cost 495 
Non-production overheads ($27,000 + 900) 30 
(iv) Total cost 525 

(b) 

Profit ((25/75) x 525) 175 
Price ($525 + $175) 700 
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Test your understanding 3 
Per batch of 
20 
Ideal time (92%) 32.0 minutes 
Non-productive idle time (8%) 2.8 minutes 
(100%) 34.8 minutes 
Setup time 2.0 minutes 
Total time 36.8 minutes 
Total cost @ $4.50/hr $2.76 
Standard labour cost per sandwich 
($2.76/20) $0.138 
Test your understanding 4 
Original Flexed Actual Meaningful 
fixed budget results variance = 
budget flexed — 
actual 
Based on 10,000 units 12,000 units 12,000 units - 
production/ 
sales of: 
Sales 10,000 units 12,000 units $125,000 $5,000 Fav 
x $10/unit= x $10/unit = 
$100,000 $120,000 
Variable 10,000 units 12,000 units $40,000 $4,000 Adv 
Production x $3/unit = x $3/unit = 
cost $30,000 $36,000 
Fixed 10,000 units As per $9,000 $1,000 Fav 
Production x $1/unit = original 
cost $10,000 budget = 
$10,000 
Profit $60,000 $74,000 $76,000 $2,000 Fav 
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Test your understanding 5 


The total material expenditure for the organisation will be dependent 
partly on the prices negotiated by the purchasing manager and partly by 
the requirements and performance of the production department. If it is 
included as a target for performance appraisal the manager may be 
tempted to purchase cheaper material which may have an adverse 
effect elsewhere in the organisation. 


The requirement to introduce safety measures may be imposed but the 
manager should be able to ensure that implementation meets budget 
targets. 


A notional rental cost is outside the control of the manager and should 
not be included in a target for performance appraisal purposes. 


Test your understanding 6 


. The production manager will be responsible for managing direct 
labour and direct material usage. 


. However, the manager may not be able to influence: — the cost of 
the material 


— the quality of the material 
— the cost of labour 
— the quality of labour. 


. Performance should be measured against the element of direct 
cost which the manager can control. 
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Chapter learning objectives 


Upon completion of this chapter, you will be able to: 


. Explain the role of information systems in organisations. 
. Discuss the costs and benefits of information systems. 


. Explain the uses of the internet, intranet, wireless technology 
and networks. 


. Demonstrate how principal sources of management 
information might be used for control purposes. 


. Discuss the principal controls required in generating and 
distributing internal information. 


. Discuss the controls and procedures which may be 
necessary to ensure the security of highly confidential 
information that is not for external consumption. 


. Discuss the importance of data visualisation in the 
presentation of management information. 


One of the PER performance objectives 
(PO12) is to apply different management 
accounting techniques in different 
business contexts to effectively manage 


and use resources. Working through this 
chapter should help you understand how 
to demonstrate that objective. 
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Role of information Internet, Intranet, wireless PEN Security Data visualisation 
systems technology and networks 


1 Introduction: the relationship between data, information 
technology and information systems 


Data are facts or figures in a raw, unprocessed format. Data consists of 
numbers, letters, symbols, raw facts, events and transactions, which have been 
recorded but not yet processed into a form that is suitable for making decisions. 


To become useful to a decision maker, data must be transformed into 
information. 


Information is data that has been processed in such a way that it has a meaning 
to the person who receives it. This person may then use this information to 
improve the quality of decision-making. 


Information is a vital requirement within any business and is required both 
internally and externally. Management requires information: 


. To provide records, both current and historical 
. To analyse what is happening within the business 
. To provide the basis of decision making in the short term and long term 


. To monitor the performance of the business by comparing actual results 
with plans and forecasts. 


Various third parties require information about the business, including: 
. The owners, e.g. shareholders 

. Customers and suppliers 

. The employees 


. Government agencies such as tax authorities. 


LT Test your understanding 1 


A working definition of information would be: 


A facts you can work with 
facts 


B 
C facts useful to the production manager 
D facts useful to the decision maker 
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Characteristics of good information 


The information produced by a system should have the following characteristics 
(identified by the acronym ACCURATE): 


Accurate — sufficiently accurate to be relied upon. 


Complete — managers should be given all the information they need, but 
information should not be excessive. 


Cost effective — the value of information should exceed the cost of producing it. 


Understandable — information needs to be clearly presented and displayed in an 
understandable form. 


Relevant — the information should be relevant to its purpose. 


Accessible — information should be accessible in an appropriate way, e.g. by 
email, verbally or by written report. (Note: This second “A” can also be 
Authoritative) 


Timely — information should be provided in sufficient time for decisions to be 
made based upon that information. 


Easy to use — the information should be clear and easy to use. 


Data processing is the conversion of data into information, perhaps by 
classifying, sorting or producing total figures. The conversion process may be 
manual or automated. In general, data may be transformed into information by: 


. bringing related pieces of data together 
. summarising data 

. basic processing of data 

. tabulation and diagrammatic techniques 
. statistical analysis 


. financial analysis. 


7] Test your understanding 2 


Consider the following statements: 
(i) | Good information must be obtained cheaply 


(ii) Information consists of raw facts and figures which have been 
recorded but not yet processed into a useful form. 


Which of the above statements is/are correct? 


A (i) only 
B (ii) only 
C Both 

D Neither 
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2 Information technology and information systems 


Information Technology (IT) describes any equipment concerned with the 
capture, storage, transmission or presentation of information. The IT is the 
supporting hardware that provides the infrastructure to run the information 
systems. 


Information Systems (IS) refer to the provision and management of 
information to support the running of the organisation. 


Information systems are also seen as a valuable strategic source which can 
help an organisation gain competitive advantage, e.g. those instances where 
the information system: 


. links the organisation to customers or suppliers 


. creates effective integration of the use of information in a value-adding 
process 


. enables the organisation to develop, produce, market and deliver new 
products and/or services based on information 


. gives senior management information to help develop and implement 
strategy. 


For example, strong links with suppliers can be forged by the use of 
computerised Just-In-Time inventory systems. Customers can be 'tied- 
in' to a company's products or services by being given a link to the 
system for after-sales service. Computerised systems can also help not 
only by mechanising production systems but also by making the 
planning of production more efficient. 


The role of Information systems 


Organisations need information systems to enable them to capture and 
generate the information that managers need for planning, control and decision 
making. 


The hunger for information has never been greater than for today’s 
organisations, likewise the value of information systems that deliver this 
information has never been so keenly felt. It follows that information technology 
(IT) and information systems (IS) assume increasing managerial importance 
within the modern organisation. 


There are 2 main roles of information system in organisations 
(1) Support operations through the processing and storing of transactions 


(2) Support managerial activities such as a decision making, planning, 
performance measurement, and control. 
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Organisations require information in order to: 
(1) Record transactions 

(2) Make decisions 

(3) For planning purposes 

(4) For performance measurement 


(5) For control 
Recording Transactions 


Information about each business transaction or event is required for a number 
of reasons: 


. Documentation of transactions can be used as evidence in a case of 
dispute. 


. There may be a legal requirement to record transactions, for example for 
accounting and audit purposes. 


. Detailed information on production costs can be built up allowing a better 
assessment of profitability. 


Decision making 


. Information is required to make informed decisions. 

. Information used by information systems may be classified as internal and 
external. 

Planning 


. Planning requires a knowledge of available resources, possible timescales 
for implementation. 


Performance measurement 


. Overall performance must be measured in order to enable comparisons 
against budget or plan to be made. 


. This may involve the collection of information on costs, revenues, volumes 
and profitability. 


. This collection, analysis and presentation of such data can be performed 
by information systems. 


Control 


. Once a plan is implemented, its actual performance must be controlled. 


. Information is required to assess whether it is proceeding as expected or 
whether there is some unexpected deviation from the plan. 


Information systems can be used to monitor and control the outcomes of plans. 
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3 Costs and benefits of information systems (IS) 


When an organisation sees a possibility for introducing a new IS, an evaluation 
of the new system should be made to decide whether the potential benefits are 
sufficient to justify the costs. 


The value of information 
. Collecting and processing information for use by managers has a cost. 


. The value of the information to the business must be greater than the cost. 
In other words, the benefits of the new IS should be greater than its cost. 
If this is the case, the new IS is worth implementing. 


LO} Cost-benefit analysis (CBA) can be used to assess the expected costs 
and benefits of the IS. 


The benefit of management information must exceed the cost (benefit > cost) 
of obtaining the information. 


The design of management information systems should involve a cost/benefit 
analysis. A very refined system offers many benefits, but at a cost. The advent 
of modern information systems has reduced that cost significantly. However, 
skilled staff have to be involved in the operation of information systems, and 
they can be very expensive to hire. 


z| 


Let us illustrate this with a simple example. Production costs in a factory 
can be reported with varying levels of frequency ranging from daily 

(365 times per year) to annually (1 time per year). Costs of benefits of 
reporting tend to move as follows in response to increasing frequency of 
reporting. 


. Information has to be gathered, collated and reported in proportion 
to frequency and costs will move in line with this. Experience 
suggests that some element of diseconomy of scale may set in at 
high levels of frequency. 


. Initially, benefits increase sharply, but this increase starts to tail off. 
A point may come where ‘information overload’ sets in and benefits 
actually start to decline and even become negative. If managers 
are overwhelmed with information, then this actually starts to get in 
the way of the job. 
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The position may be represented graphically as follows: 


$ Costs 
400,000 
350,000 
300,000 
250,000 
200,000 
150,000 
100,000 
50,000 


0 
-50,000 


-100,000 


An information system is just like any part of a business operation. 

It incurs costs and it offers benefits. In designing an information system, 
the accountant has to find some means of comparing the two for 
different options and determining which option is optimal. In this sense, 
system design follows the same practices for investment appraisal and 
decision making which are explored later in this text. 


In the above case it can be seen that net benefits (benefits less costs) 
are maximised at around 120 reports per year — suggesting an optimal 
information cycle of about 3 days. The system should be designed to 
gather, collate and report information at three-day intervals. This is an 
over-simplified example but it serves to illustrate a general logic which 
can be applied to all aspects of information system design. 


The costs of a new system 


Initial costs Running costs 
. Costs to design and develop . Cost of labour time to run the 
system if software is bespoke. system. 
. Purchase price of software if itis | « Cost of materials, 
not bespoke. e.g. replacement parts. 
. Purchase cost of new hardware. | eè Cost of service support, e.g. IT 
. Cost of testing and helpdesk. 
implementation of the new . Training costs (ongoing). 


system. 


. Training costs (initial). 
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Cost classification 


The costs of information can be classified as follows: 


Costs of internal information 


Costs of external information 


Direct data capture costs, e.g. the 
cost of barcode scanners in a 
supermarket. 


Direct costs, e.g. newspaper 
subscriptions. 


Processing costs, e.g. salaries paid to 
payroll processing staff. 


Indirect costs, e.g. wasted time finding 
useful information. 


Indirect costs, e.g. information 
collected which is not needed or is 


Management costs, e.g. the cost of 
processing information. 


duplicated. 


Infrastructure costs, e.g. of systems 
enabling internet searches. 


Benefits of a new Information System 

These benefits could include: 

. Enhanced efficiency and capacity — e.g. resulting in labour savings. 

. Better quality of information — information may be more ‘ACCURATE’. 


. Better access to information — e.g. by means of an Intranet. 


. Improved sharing of information — e.g. through the creation of a database. 
. Improved communication — e.g. through the introduction of an email 
system. 


. Better decision making and customer service. 


Although it is sometimes difficult to do so, these costs should be quantified in 
monetary terms. 


aa 


The sales director is deciding whether to implement a new computer- 
based sales system. The department has only a few computers, 

and its sales people are not computer literate. The sales director is 
aware that computerised sales forces are able to contact more 
customers and give a higher quality of service to those customers. 
Computerised sales forces are more able to meet commitments, and 
can work more efficiently with production and delivery staff. 


The financial cost/benefit analysis is shown below. 


Costs 

New computer equipment: 

. 10 network-ready PCs with supporting software @ $2,000 each 
. 1 server @ $3,000 
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e 3 printers @ $1,000 each 

. Cabling and Installation @ $4,000 

e Sales Support Software @ $10,000 

Training costs: 

. Computer introduction — 8 people @ $300 each 

. Keyboard skills — 8 people @ $300 each 

. Sales Support System — 12 people @ $500 each 

Other costs: 

e Lost time: 40 man days @ $150/day 

. Lost sales through disruption: estimate: $10,000 

. Lost sales through inefficiency during first months: estimate: 
$10,000 

Total cost: $76,800 

Benefits 

. Tripling of mail shot capacity: estimate: $30,000/year 

. Ability to sustain telesales campaigns: estimate: $15,000/year 

. Improved efficiency and reliability of follow-up: estimate: $30,000/ 
year 

. Improved customer service and retention: estimate: $20,000/year 

. Improved accuracy of customer information: estimate: $5,000/year 

. More ability to manage sales effort: $20,000/year 

Total Benefit: $120,000/year 


4 Systems architecture and data flows 


What is a network? 


Most organisations connect their computers together in local area networks 
(LANs), enabling them to share data (e.g. via email) and to share devices such 
as printers. Wide area networks (WANs) are used to connect LANs together, so 
that computer users in one location can communicate with computer users in 
another location. Improvements in broadband speed and security have eased 
communication across sites and from home. 


A network should facilitate the transfer of information between different parts 
of the business. 
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Intranet 
An intranet is an internal network used to share information. 


This is a private network contained within an organisation. It allows company 
information and computing resources to be shared among employees. 


Organisation members use networked computers to access information held on 
a server. 


The firewall surrounding an intranet fends off unauthorised access from outside 
the organisation. 


Each employee has a browser, used to access a server computer that holds 
corporate information on a wide variety of topics, and in some cases also offers 
access to the internet. 


Applications include company newspapers, induction material, procedure and 
policy manuals and internal databases. 


. Savings accrue from the elimination of storage, printing and 
distribution of documents that can be made available to employees 
online. 


. Documents online are often more widely used than those that are kept 
filed away, especially if the document is bulky (e.g. manuals) and needs to 
be searched. This means that there are improvements in productivity and 
efficiency. 


. It is much easier to update information in electronic form. 


7] Test your understanding 3 — H Cleaning products 


HI is a large importer of cleaning products; HI has its head office 
situated in the centre of the capital city. This head office supports its 
area branches; a branch consists of an area office and a warehouse. 
The branches are spread geographically throughout the country; a total 
of seven area branches are supported. 


Currently each HI area office and warehouse supports and supplies its 
own dealers with the required products. When stocks become low they 
place a Required Stock Form (RSF) with head office. On receipt of the 
RSF, head office despatch the goods from their central warehouse to 
the appropriate area office. When the central warehouse becomes low 
on any particular item(s) HI will raise purchase orders and send them to 
one of its many international suppliers. 


Typically, each area office has its own stock recording system, running 
on locally networked personal computer systems (PCs). RSFs are 
e-mailed to head office. 


Required: 


How would the introduction of an Intranet enhance performance within 
HI? 
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Cloud computing 


Cloud computing is the delivery of different services through the internet, 
allowing data to be stored, managed, and processed using remote servers. 

As files are stored on remote servers rather than locally, they can be accessed 
through electronic devices with access to the internet, regardless of location. 
As a result, cloud computing allows on-demand access to data. 


Potential benefits of the cloud 


. Cloud computing is more effective than in house data handling. After the 
upfront investment, cloud offers lower maintenance cost (less need to 
maintain systems or to invest in physical space) and reduced capital 
expenditure, as everything is done by a third party. Cloud has ‘infinite 
space’, but businesses only pay for what they use. Data accessible 
anywhere (where there is internet connectivity). 


. Cloud systems make it easier for finance people to take the lead around 
what good management information looks like, such as by providing the 
ability to tag invoices with other information. Cloud computing allows 
finance systems, data, and information to be easily accessible from 
multiple locations, easily backed up, and updated in real time. This allows 
for more flexible and accurate reporting, and can help support remote 
working, or employees working from multiple locations. 


. Back-up 'safety net', so employees can restore or access works in 
progress, making it more efficient than legacy systems. It also allows them 
to work from anywhere. 


. Security — some have concerns about the security of cloud, but others 
believe it offers best practice security. The service provider has an 
obligation to have problems repaired or upgraded, which also cuts the cost 
of upgrading security over time. 


. Agility — implementation times for cloud technology are short; the 
technology is ‘universally acceptable’ across different systems. Cloud 
technology also makes it easier for teams across the globe to work on the 
same project in real time. 


Extranet 


An extranet is a collaborative network which uses internet technology to join 
organisations, for example to link businesses with their suppliers. 


This is a private, secure extension of an Intranet. It allows the organisation to 
share information with suppliers, customers and other business partners. 
Internet 


The Internet is a global system of interconnected networks, computers, and 
devices carrying a vast array of information and resources. They are all 
connected with an Internet Protocol (IP) address. 
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By connecting the network to the internet (or intranet/extranet), communication 
with key stakeholders will be improved and it may be possible to share data with 
organisations which could assist in a benchmarking exercise. 


However, the opening of the organisation’s network to the internet will provide 
additional opportunities for the spread of viruses and possibly open the network 
to hackers. 


e.g] 


An Internet site that allows customers to place orders on-line can 
provide the following useful management accounting information: 


Data Use 


Customer details | For delivery purposes; also to build up a record of 
customer interests and purchases. 


Product details For delivery purposes; also to build up patterns 
accessed and such as products that are often bought together. 
products bought 


Value of Sales accounting and customer profiling. 
products bought 


Product details Other items that the customer might be interested 


accessed but in. Why were they not bought? Has a rival got 
product not better prices? 
bought 


Date of purchase | Seasonal variations; tie in with special offers and 
advertising campaigns. 


Time of purchase | Some web-sites might be particularly busy at 
certain times of the day. Why that pattern? Avoid 
busy times when carrying out web-site 
maintenance. 


Delivery method | Most Internet sellers give a choice of delivery 
chosen costs and times. Analysis of this information could 
help the company to increase its profits. 


Wireless and hand-held technology 


WiFi (wireless fidelity) facilitates the mobile use of laptop computers and 
handheld devices. There has been a huge growth in the ownership of iPads, 
android tablets and other hand-held computing technologies. For example, over 
500 million iPads have been sold since introduction. 


Many consumers now use their phones and tablets to buy products and firms 
have responded by making their websites tablet-friendly and by developing 
apps to make the purchasing process easier. 
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Access to information — taken together with cheaper and faster wireless and 
broadband, many organisations now use tablets to access key information. For 
example, hospital consultants may do a ward-round and use tablets to access 
(and update) patient records as they go rather than relying on having paper 
files. 


5 Privacy and security 


Controls 
Information systems (IS) are exposed to privacy and security issues. 


There are two forms of IT/IS controls that exist to safeguard the privacy and 
security of data as well as ensuring complete and accurate processing of data: 


General controls — ensure that the organisation has overall control over its 
information systems, e.g.: 


. Physical controls — preventing physical access to hardware. E.g. Locks, 
security systems, alarms, CCTV, photo IDs, etc. 


. Personnel controls (or administrative controls) — includes segregation of 
duties, policy on usage, hierarchy of access. 


. Access controls (or logical controls) — such as passwords and time lock- 
outs. 


. Computer equipment controls — to protect equipment from destruction, 
damage or theft. 


. Business continuity planning — a risk assessment to decide which systems 
are critical to the business continuing its activities. 


Application or program controls — performed automatically by the system 
and include: 


. Completeness checks to ensure all data is processed. 
. Validity checks to ensure only valid data is input/processed. 


. Identification and authorisation checks to ensure users are identified and 
authorised. 


. Problem management facilities to ensure problems are recorded/managed 
on a timely basis. 


7] Test your understanding 4 — Integrity and security 


Data integrity and security is a particular issue in a database. For data to 
have integrity, it must be accurate, consistent and free from accidental 
corruption. 


Required: 


What controls are required in a database to ensure that data integrity 
and security are maintained? 
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Privacy and security risks 


Potential threat 


Solution 


Natural disasters — e.g. fire, 
flood. 


Fire procedures — fire alarms, 
extinguishers, fire doors, staff 
training and insurance cover. 


Location, e.g. not ina basement 
area liable to flooding. 


Physical environment — e.g. air 
conditioning, dust controls. 


Back up procedures — data should 
be backed up on a regular basis to 
allow recovery. 


Malfunction — of computer 
hardware or software. 


Network design — to cope with 
periods of high volumes. 


Back up procedures (as above). 


Viruses — a small program that 
once introduced into the system 
spreads extensively. Can affect 
the whole computer system. 


Anti-virus software — should be run 
and updated regularly to prevent 
corruption of the system by 
viruses. 


Formal security policy and 
procedures, e.g. employees should 
only download files or open 
attachments from reputed sources. 


Regular audits to check for 
unauthorised software. 


Hackers — deliberate access to 


systems by unauthorised persons. 


Firewall software — should provide 
protection from unauthorised 
access to the system from the 
Internet. 


Passwords and user names -— limit 
unauthorised access to the 
system. 


Formal security policy and 
procedures, e.g. organisations that 
allow employees to use personal 
devices at work should ensure that 
here is a policy for device usage 
and that technology is used to 
prevent hackers. 


User awareness training of the 
risks should be available. 


34 


KAPLAN PUBLISHING 


PA 


Chapter 2 


. Data encryption — data is 
scrambled prior to transmission and 
is recovered in a readable format 
once transmission is complete. 


Electronic eavesdropping — . Data encryption — data is 
e.g. users accessing private scrambled prior to transmission and 
information not intended for them. is recovered in a readable format 


once transmission is complete. 


. Passwords and user names 


(as above). 
Human errors — unintentional Training — adequate staff training and 
errors from using computers and operating procedures. 
networks. 
Human resource risk — . Ergonomic design of workstations 
e.g. repetitive strain injury (RSI), should reduce problems such as 
headaches and eye strain from RSI. 
computer screens, tripping over i 
loose wires: . Anti-glare screens reduce eye 


strain. 


. Cables should be in ducts. 


Fal 


Wikileaks is a not-for-profit organisation created to protect 
whistleblowers and journalists who have sensitive information to 
communicate to the public. Wikileaks has dominated the news because 
of its steady drip feed of secret documents. For example: 


. In 2010, the site released almost 400,000 secret US military logs 
detailing its operations in Iraq, 90,000 classified military records 
giving an insight into military strategy in Afghanistan and posted a 
video on its website showing a US Apache helicopter killing at least 
12 people during an attack in Baghdad in 2007. 


In 2017 the UK’s NHS (National Health Service) faced a week of chaos 
after hackers demanding a ransom infiltrated the health service’s 
computer system. 


Operations and appointments were cancelled and ambulances diverted 
as up to 40 hospital trusts became infected by a ransomware (malicious 
software) attack demanding payments to regain access to vital medical 

records. 


The attack was part of the biggest ransomware attack in history with 
57,000 infections in 99 countries being observed. 
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6 Management reports 


Business data will often consist of information that is confidential and/or 
commercially sensitive. 


Controls will be required when generating and distributing this information. 


Type of control | Explanation Example 


Input Inputs should be complete, accurate Passwords 
and authorised. 


Processing Processing should be initiated by Audit trails 
appropriate personnel and logs should 
be kept of any processing. 


Output The output should be available to Distribution lists 
authorised persons and third parties 
only. 


Controls over input 


Method Use 


Input Help to ensure data is authorised and they provide a 
software audit trail. 


Range tests Help to ensure data is accurate. For example, month 
fields to be in the range 1-12. 


Format checks Help to ensure data is accurate. For example, all account 
numbers must be in the format A123. 


Check digits Help to ensure data is accurate. Specially constructed 
numbers which comply with a mathematical test. 


Sequence checks | Help to ensure data is compete. For example, ensuring 
all cheques are accounted for. 


Matching Primarily addresses completeness. For example, a 
system checking that each employee has input a time 
sheet for the month. 


Control totals Can help to ensure accuracy, completeness and 
authorisation as batches of input can be authorised 
manually. 


Controls over processing 


. Passwords and software audit trails are important to track what processing 
was carried out. 


. Programs should not be altered without authorisation and testing, 
otherwise incorrect or fraudulent processing could be carried out. 
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Controls over output 


. Password systems can be very powerful controls — each password being 
allocated suitable access rights. 


. Sensitive printed output could have a distribution list and should be 
physically safeguarded. 


7 Security of confidential information 


To protect highly confidential information that is not for external consumption, 
businesses may use a number of procedures: 


. Personnel controls 


Recruitment, training and supervision needs to be in place to ensure the 
competence of those responsible for programming and data entry. 


. Logical access control, including passwords 


Security over access is often based on a logical access system. 
Passwords and user names are a way of identifying who is authorised to 
access the system, and granting access to the system, or to specific 
programs or files, only if an authorised password is entered. There may be 
several levels of password, with particularly sensitive applications 
protected by multiple passwords. 


. Firewalls 


A firewall will consist of a combination of hardware and software located 
between the company’s intranet (private network) and the public network 
(Internet). A set of control procedures will be established to allow public 
access to some parts of the organisation’s computer system (outside the 
irewall) whilst restricting access to other parts (inside the firewall). 


. Data encryption 


Encryption is a technique of disguising information to preserve its 
confidentiality. It is disguised during processing/storage. In essence it is a 
method of scrambling the data in a message or file so that it is 
unintelligible unless it is unscrambled (or decrypted). 


. Virus protection 


It is extremely difficult to protect systems against the introduction of 
computer viruses. Preventative steps may include: 


— control on the use of external software (e.g. checked for viruses 
before using new software) 


— using antivirus software, regularly updated, to detect and deal with 
viruses 


— educating employees to be watchful for viruses being imported as 
attachment files to email messages. 
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Test your understanding 5 — Tel Insure 


Tel Insure is a major insurance company, specialising in insuring office 
and business premises. Last year they implemented a workflow software 
package for handling claims. Unfortunately the workflow package has 
not been well received by users in the insurance company who feel that 
it is a poor fit to their requirements. As a result, the processing of 
insurance claims is taking longer than before and is causing a large 
number of complaints from customers. 


The senior management team of the insurance company is very 
concerned about this and so commissioned a management consultant to 
investigate the suitability of the workflow software and to investigate a 
possible upgrade and link to an extranet. 


Required: 


How could Tel Insure control the access to data (input, processing and 
output)? 


One feature of modern information system design is that database | 


material can be readily accessed from remote locations connected to the | 
office network. This ease and immediacy of access offers many 
advantages to a business operation. For example, a salesman may be 
able to determine product costs, job resource requirements, resource 
availability and delivery times using their laptop computer from the 
premises of a potential customer. A salesman in this position can offer 
immediate firm quotes and delivery times to their customer. Such a 
salesman will always have an advantage over a competitor using inferior 
information systems who takes seven days to offer quotes and delivery 
times. 


However, ease and flexibility of information access carry risks. Cost and 
price information are usually commercially sensitive. If a competitor is 
able to access this information then the competitor may be able to use 
this information to marginally undercut prices quoted on the most 
attractive jobs. In some sectors (e.g. banking and financial services), 
customer account information may also be very sensitive. 


It is therefore normal to incorporate security features in the design of 
systems. Certain parts of a database or a website may have access 
restricted to certain users with passwords. 
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However, one should be aware that any information system, however 
sophisticated, is just as secure as the people who operate it. In most 
organisations there are mildly corrupt people who will provide 
information to outsiders in exchange for some consideration. The 
consideration offered may not always be monetary. An individual who 
has been passed over for promotion may derive some satisfaction from 
harming their employer. Many people do not perceive the theft of 
information to be as immoral as the theft of property — and indeed the 
law tends to follow this perception. 


It is believed that there are firms of investigation agents who can readily 
access almost any information from police records, bank records and 
company records. Such agents maintain a list of contacts in relevant 
organisations. These contacts have authorised access to information 
and will pass on that information upon request from the agent. In the era 
of mobile technology, it is very easy to communicate with a contact in an 
organisation. It is often surprising how much access certain junior 
employees may have to sensitive information. 


The management of a business should not therefore rely solely on 
electronic means of restricting access to information. Traditional 
methods of security (including locked doors, monitoring telephone calls 
and the use of open-plan offices) should not be overlooked. A random 
audit of information requests from staff may also be productive. 


Traditional methods of securing information against the possibility of fire 
or equipment failure should also not be overlooked. An external back-up 
copy of each database might be made at intervals or after each update. 
This back-up copy should be retained at a different physical location 
from the main computer. 


8 Data visualisation 


Visualising information 


Modern software packages make it easy to create graphs, charts, diagrams and 
other images from numerical data. These can enhance the appearance of 
communications as well as improving clarity and impact. For example, a report 
discussing sales trends over the last few accounting periods could be illustrated 
by any or all of the following visual aids: 


. a table 

. a bar chart analysing sales by product category 

. a line graph showing the ups and downs of sales levels over the period 
. a pie chart analysing sales by geographical destination. 


Data visualisation allows large volumes of complex data to be displayed in a 
visually appealing and accessible way that facilitates the understanding and use 
of the underlying data. 
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Using technology in data visualisation 


The growing significance of data has seen a rise in the importance of being able 
to access and understand the data in a clear, concise way. This is where data 
visualisation fits in. The tools of today’s market leaders (Tableau and Qlik) go 
far beyond the simple charts and graphs of Microsoft Excel. Data is displayed in 
customisable, interactive 3D formats that allow uses to manipulate and drill 
down as required. Central to data visualisation is understanding and ease of 
use; the leading companies in the field look to make data easier and more 
accessible for everyone. 


Data visualisation aims to remove the need for complex extraction, analysis and 
presentation of data by finance, IT and data scientists. It puts the ability to find 
data into the hands of the end user, through intuitive, user-friendly interfaces. 


Pel 


An IT service desk within a business will use key performance indicator 
dashboards to monitor and display performance for all staff and the 
department as a whole. 


Metrics such as the number of support tickets logged, time taken to 
open support tickets, time taken to resolve support tickets and customer 
satisfaction would all be displayed clearly using graphics. If performance 
in any of the areas is falling below target levels the graphics will clearly 
display this, prompting action to resolve the poor performance. 


Features and key benefits 
An effective IT data visualisation tool should display these five features: 
. Decision-making ability — Results focused, it should aid decision-making 


. Effective infrastructure — The output is reliant upon sufficient quantity and 
quality of data 


. Integration capability — With existing systems and the business overall 


. Prompt discovery of rules and insights — Live data is vital and delay can 
render any insight useless 


. Real-time collaboration — Users must interact with each other and the data 


This area of technology is of particular significance to the finance function of an 
organisation. The provision of information to help support the efficient and 
effective running of all functions within a business and the business overall is 
the fundamental purpose of the finance function. 


Big data and data analytics are now mainstream in business. This growth in 
data and the need to communicate the information and insights to be found 
within the data makes data visualisation critically important to the finance 
function. The ability to make data relevant, accessible and easy for all end 
users is vital. 
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Key benefits of IT data visualisation tools 


. Accessible — traditional spreadsheets and financial reports can be both 
difficult to understand and unappealing to look at. Modern data 
visualisation graphics and dashboards are designed to be user friendly 
and intuitive 


. Real time — synchronising real-time data with data visualisation tools gives 
live up-to-date numbers in a clear, informative style. This allows quicker 
response to business changes rather than waiting for weekly or monthly 
reports 


. Performance optimisation — the immediacy and clarity of the information 
being displayed supports better decision making and proactive, efficient 
utilisation of resources as problems are identified promptly 


. Insight and understanding — combining data and visualising it in a new 
way can lead to improved understanding and fresh insights about the 
cause and effect relationships that underpin the data. 


7] Test your understanding 6 


Which TWO of the following are characteristics of effective data 
visualisation? 


Use of jargon 

Intuitive visuals 

Audience specific 
Presents all data obtained 


High level only 


7rAmoagw > 


Paper format only 


Reports for decision-making 


Report visualisation uses data visualisation tools to present data in a format that 
aids user understanding. This allows managers to access relevant, timely, and 
accurate information, which is presented in an easily digestible format to 
support effective decision making. 


Report visualisation can present large volumes of data and information in an 
understandable format, preventing the user becoming overwhelmed. 
Technologies including tablet computing and mobile technology have improved 
the ability of these visuals to ensure they are both impactful and interactive. For 
example, many reports now allow users to select the headline features of the 
information, and drill down into this data in areas where they require more 
information. 
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A key requirement of modern reports is that they must be able to be tailored to 
the user or division, in order to present the information needed in a format best 
suited to the users: 


. Information should be presented in a manner that is personalised to the 
user to ensure optimal understanding. 


. Information should be interactive where necessary, allowing users to 
focus on the areas that are most relevant to them. 


. The delivery channel should be optimised for the ways in which the 
reports will be viewed. For example, if they will be accessed on a mobile 
phone, the information should be presented in a way that is accessible on 
a smaller screen. 


Key features of report visualisation 
. Dashboards 


Dashboards are a collection of key infographics displayed together, that 
provide a summarised overview of information, (often focussed on key 
performance drivers) that managers can use as starting point for their 
analysis. Key features of effective dashboards include: 


— The ability to receive real-time information about critical areas and 
feed this back to staff allowing them to understand current 
performance and respond accordingly can be the difference between 
success and failure. 


— Organisations are increasingly using dashboards to display key 
performance indicators to staff in real time and to flag areas requiring 
improvement in order to hit predetermined targets and drive success. 
This instant feedback allows action to be taken quickly to highlight and 
fix potential problems. 


— Dashboards provide a summary and often allow users to drill down 
into the next level of detail where necessary. 
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. Tools 


The tools that can be used as part of report visualisation include: 


Waterfall charts/bridges 


Often used to depict variances or detail behind profit/revenue movements, 
they depict the detail behind the difference between two figures. As they 
are shown to scale, this is useful for managers to identify the causes of 
significant movements. 


January February Variance 
East $400 $200 ($200) 
West $300 $700 $400 
Central $200 $ 
Total 


900 (200) CA 
Ea 


1,300 


"January Sales East. ` West Central February Sales 
Line charts 


Can be used to identify trends over time, or establish a base line for future 
performance. 


Total Sales and Total Costs 


700 
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550 
500 mra — Total sales 


450 =- Total costs 
400 
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2009 2010 2011 2012 2013 
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Mapping charts 


Mapping charts are particularly useful when the data comes from 
geographical areas, such as global sales, or international divisions. 


Division Gamma - Sales Units by Region 


Pie charts 


Pie charts can be used when comparing data sets of component parts. 


Division Alpha - Sales units by distribution channel 


2018 2019 


A 


m Telephone sales 


@ Retailers 


m Wholesalers 


Internet Sales 
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Role of information 
systems 


Chapter summary 


Data vs information 
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information 

Recording transactions 
Decision making' 


Management 
information systems 


Internet 
Intranet 
wireless technology 
networks 
Data visualisation 


Benefits 
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Real time 
Performance 
optimisation 
Insight and 
understanding 
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Test your understanding answers 


Test your understanding 1 


The correct answer is D 


Test your understanding 2 


The correct answer is D 


While information should not cost more to obtain than the benefit derived 
from it, this does not mean it will always be cheap to obtain. 


The definition in (ii) is of data — not information. 


Test your understanding 3 — H Cleaning products 


An Intranet could provide an excellent opportunity for HI to link all the 
areas in a number of ways: i.e. allowing access to a central database 
would be a substantial improvement on the current system, where 
updates are faxed or e-mailed to head office. This may possibly lead to 
the development of an integrated database system. 


An automatic stock replenishment system could be introduced for the 
branches, replacing RSFs. If some branches were short of specific items 
and other branches had ample stocks, then movement between 
branches may be possible. Currently head office may order goods from 
suppliers when the organisation has sufficient stocks internally. 


Dissemination of best practice throughout the organisation can be 

encouraged and savings in terms of printing and distributing paper 
based manuals, catalogues and handbooks. All the current internal 
documentation can easily be maintained and distributed. 


The Intranet would enable the establishment of versatile and standard 
methods of communication throughout the company. 


The Intranet could encourage group or shared development, currently 
several area offices have their own IT systems working independently 
on very similar projects. 


An Intranet could also enable automatic transfer of information and data 
i.e. the quarterly figures could be circulated. Monthly returns of business 
volumes could be calculated on an as required basis. 


Information can be provided to all in a user-friendly format. 
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7] Test your understanding 4 — Integrity and security 


. Control of access to workstations. 
. User identification required for access by individual passwords. 


. Users only see the icons for the functions where they have access 
rights. 


. Restrictions on access to certain aspects of the database, 
e.g. using passwords. 


. Users only to have access to those aspects that they need to do 
their job. 


. Restrictions on use of functions or programs, e.g. writing off debts 
as bad debts. 


. Transaction logs maintained automatically for checking and for 
back-up purposes. 


7] Test your understanding 5 — Tel Insure 


Software audit trail 


A software audit trail records selected transactions so that they can be 
subsequently verified. Typically, financial information is audited so that 
possible fraud can be detected. The claims information will be audited to 
ensure that claims are not paid without going through the normal 
procedure. The software audit trail usually records the type of 
transaction made (for example, make payment), the value of the 
transaction, who made the payment (the user identifier), where they 
made the payment from (terminal identifier) and the date and time of the 
transaction. The audit trail is usually inspected by internal auditors. 
Without this information they are unlikely to quickly identify potentially 
fraudulent activity and to monitor and eventually apprehend the culprit. 


Archiving facility 


An archiving facility is needed so that infrequently accessed data held 
on the system can be transferred to off-line storage, typically a disk, CD 
or DVD. This frees up space on the operational system. This not only 
means that there is more room for storing current data but also that 
infrequently accessed data that potentially slows the system down is 
also removed. 
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This results in the system being quicker after archiving and indeed this is 
one of the reasons often given for providing an archiving facility in the 
first place. Archived data may be accessed if required, so a facility is 
required to effectively restore the archived data. Without the archiving 
facility the claims system is likely to store a large amount of rarely 
accessed data, which may mean (at best) that the system is low and 

(at worst) that there is no room left on the disk to store information about 
current claims. Another possible scenario is that incorrect decisions may 
be made, from using old inaccurate data. 


Encryption facility 


An encryption facility allows data to be encoded when it is transmitted 
from one location to another. The sending software uses a key to 
translate the data into an undecipherable set of characters. These 
characters are then transmitted. 


The only receivers who can understand the transmitted characters are 
those with access to the key to turn the data back into its original state. 
Without encryption the insurance company is restricted in its use of the 
data. Unscrambled data transmitted across networks is open to 
unauthorized interception and to users who receive the data by mistake. 
In the example, this data will include both financial and customer 
information, valuable to both thieves and competitors. Hence encryption 
is necessary for multi-site use. 


Password maintenance facility 


Most software requires a password (or series of passwords) to restrict 
user access to certain defined areas of the computer system. 

A password maintenance facility is required to establish and maintain 
passwords which allow either read only or read and write access to 
certain specified parts of the system. Such a facility should also detect 
the currency of passwords, so that passwords which have not been 
changed for a defined period are detected and the user is prompted to 
change the password. Without a password facility the system (or more 
realistically parts of the system) cannot be protected from unauthorized 
access. Similarly, without checks on the currency of passwords, a 
password may be used for too long and hence make the software prone 
to unauthorized access by people who essentially ‘steal’ a user's 
identity. 


Test your understanding 6 


The correct answer is B and C 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Identify the accounting information requirements and 
describe the different types of information systems used for 
strategic planning, management control and operational 
control and decision-making. 


. Define and discuss the main characteristics of transaction 
processing systems; management information systems; 
executive information systems; enterprise resource planning 
systems and customer relationship management systems. 


. Describe the characteristics (volume, velocity, variety, 
veracity and value) of big data. 


. Explain the uses and benefits of big data, data mining and 
data analytics, e.g. predictive analytics for planning, costing, 
decision-making and performance management. 


. Explain the purpose of the big data pyramid (data, 
information, knowledge, wisdom). 


. Discuss the challenges and risks of implementing and using 
big data and data analytics in an organisation. 
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GJ 


PER 


One of the PER performance objectives 
(PO12) is to apply different management 
accounting techniques in different business 
contexts to effectively manage and use 
resources. Working through this chapter 
should help you understand how to 
demonstrate that objective. 
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Executive Enterprise Resource Customer Relationship Big Data 
Information Systems Planning Systems Management Systems : 


1 Performance management information systems 


Information systems are a vital element of performance management at all 
levels within a company. Activities such as supply chain management, 


marketing, decision making, employee and resource management, and process 


improvement may all rely on a robust information system. Investment in a 


system that allows for these activities to be performed more efficiently can even 


be a source of competitive advantage. 


There are three levels of planning and control within an organisation: 


gi 
planning 


Management control 
(and tactical planning) 


Operational control (and planning) 


Planning 
activities 


Controlling 
activities 


Level of 
control 


Key characteristics 


Example of accounting 
Information requirements 


Strategic 
planning 


. Takes place at the top 
of the organisation. 


. Concerned with setting 
a future course of action 
for the organisation. 


. Long-term forecasts 


Management 
control 


. Concerned with the 
effective use of 
resources to achieve 
targets set at strategic 
planning. 


. Budgetary measures 
. Productivity measures 


. Labour statistics, 
e.g. hours, turnover 


. Capacity utilisation 
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Operational e Concerned with the day- | e Detailed, short-term 
control today implementation of transactional data 
the plans of the 
organisation. 


For example, at the operational level, sales ledger staff will be posting the sales 
ledger accounts, sending out statements and dealing with accounts queries. 
Credit approval for new orders are also given at this level. 


At the managerial level, credit control managers will want to follow up slow 
paying customers. This is to ensure that bad debts are minimised and that cash 
flow remains healthy. 


At the strategic level, the board might decide that more capital is needed and 
that factoring debts or invoice discounting might offer useful ways of raising 
cash balances. 


2 Types of information systems 


As we have seen in Section 1, there are three levels of management — 
strategic, tactical and operational. 


Each level creates different types of strategy within the organisation and 
therefore needs different types of information, as outlined by the following chart: 


TIME LEVEL OF DEGREE OF 
HORIZON DETAIL SOURCE CERTAINTY FREQUENCY 


LONG - AGGREGATED/ MAINLY UNCERTAIN INFREQUENT 


STRATEGIC SEAN T ERN SUMMARISED EXTERNAL 
TACTICAL ===" : i : : 
OPERATIONAL +++ ++ IMMEDIATE HIGHLY INTERNAL CERTAIN FREQUENT 


DETAILED 


. The strategic level of management requires information from internal and 
external sources in order to plan the long-term strategies of the 
organisation. Internal information — both quantitative and qualitative — is 
usually supplied in a summarised form, often on an ad-hoc basis. 
Strategic information would relate to the longer-term strategy on the 
company's market share, which in turn informs the production plan. This 
plan would be used to pre-determine the level of investment required in 
capital equipment, in the longer term. This process would also lead to 
investigating new methods and technology. 


. The tactical level of management requires information and instructions 
from the strategic level of management, together with routine and regular 
quantitative information from the operational level of management. The 
information would be in a summarised form, but detailed enough to allow 
tactical planning of resources and manpower. Tactical information could 
include, for example, the short-term budget for 12 months and would show 
the budgeted machine use in terms of machine hours for each item of 
plant. The total machine hours being predetermined from the production 
budget for the period. 
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. The operational level of management requires information and 


instructions from the tactical level of management. The operational level is 
primarily concerned with the day-to-day performance of tasks and most of 
the information is obtained from internal sources. The information must be 
detailed and precise. For example, operational information would include a 


current week's report for a cost centre on the percentage capacity of the 
plant used in the period. 


3 Information systems at different business levels 


A modern organisation needs a wide range of systems to process, analyse and 


hold information. The different management decision-making levels within an 


organi 


sation need different types of information: 


Executive information system 

(EIS): gives senior executives access to internal and 
external information. Information is provided in a 
summarised form with the option to ‘drill down’ 

to a greater level of activity 


Managem Management information system 
Converts data into useful information in an 
control appropriate form for managers at all levels, allowing 


them to make effective decisions 


. Transaction processing system 
Operational TPS: a system for processing routine business 
control transactions, often in large volumes, e.g sales and 


purchase information 


As a basic idea, the systems towards the top of the pyramid will support the 
strategic decisions and they will use data from systems in the levels below. 


aa 


Decision making is an important aspect of any organisation. 


Three levels of decision making are normally identified; strategic, tactical 
and operational. Each level has different information requirements. 


Strategic decisions are long-term, complex decisions made by senior 
management. For example, a UK based supermarket chain may put a 
strategic plan in place outlining its aim to be the market leader. This plan 
is a long-term plan and the achievement of this aim will have far 
reaching implications for the whole organisation. 


Tactical decisions are medium term, less complex decisions made by 
middle management. They follow on from strategic decisions. For 
example, in order to become the market leader the supermarket chain 
may have to launch new products/services or open new branches. 
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Operational decisions are day-to-day decisions made by junior 
managers, e.g. the ordering of supplies to ensure the new product lines 
are stocked. 


Within an organisation, management information requirements can be 
classified into three different levels: strategic, tactical and operational. 


Strategic information is mainly used by directors and senior managers 
to choose between alternative courses of action, to plan the 
organisation's overall objectives and strategy and to measure whether 
these are being achieved. For example: 


. profitability of main business segments 
. prospects for present and potential markets. 


Tactical information is used by managers at all levels, but mainly at the 
middle level for tactical planning and management control activities, 
such as pricing, purchasing, distribution and stocking. For example: 


. sales analysis 
. stock levels 
. productivity measures. 


Operational information is used mainly by managers on the 
operational level such as foremen and section heads who have to 
ensure that routine tasks are properly planned and controlled. For 
example: 


. listings of debtors and creditors 
. payroll details 


. raw materials requirements and usage. 


This example refers to capital equipment use in an organisation: 


Operational information would include a current week’s report for a cost 
centre on the percentage capacity of the plant used in the period. 


Tactical information could include the short-term budget for 12 months 
and would show the budgeted machine use in terms of machine hours 
for each item of plant. The total machine hours being predetermined 
from the production budget for the period. 


Strategic information would relate to the longer-term strategy on the 
company’s market share, which in turn informs the production plan. This 
plan would be used to predetermine the level of investment required in 
capital equipment in the longer term. This process would also lead to 
investigating new methods and technology. 
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7] Test your understanding 1 — Operational level managers 

Operational level managers need information that is term and 

comes mainly from sources. 

Which words correctly complete the sentence above? 

(1) Long 

(2) Short 

(3) Internal 

(4) External 

A (1) and (4) 

B (2) and (3) 

C (1) and (3) 

D (2) and (4) 


As each level of manager needs different types of information, they will need 
different information systems to provide them with this. We will explore each of 
these systems over the next few sections. 


INFORMATION SYSTEMS TO SUPPORT DECISION MAKING 


Operational Tactical 
Programmable decisions Use variety of data from 
with specific inputs and different sources — 


Strategic 

Varied information needs 

— sometimes difficult to 

outputs. Transaction emphasis on exception predict. 

processing system reporting. 

(TPS) used. Management information 
systems (MIS) used 


MIS and Executive 
information systems 
(EIS) used. 


4 Transaction Processing Systems (TPS) 


A TPS records historic information and represents the simple automation of 
manual systems. Data will mainly be high frequency and short term. 


The TPS routinely captures, processes, stores and output the low level 
transaction data. This system is very important — data input incorrectly will affect 
every report produced using it, giving management mis-information and hence 
they will make poor decisions. 


For example, a TPS could be used to record the sales for a bookstore. At the 
end of each day, it could produce a summary of how many of each type of book 
has been sold. This would allow the operational managers to decide which 
books they need to order from their suppliers and how many books they need to 
buy in order to replenish their stocks. 
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A TPS records all the daily transactions of the organisation and 
summarises them so they can be reported on a routine basis. 


Transaction processing systems are used mainly by operational 
managers to make basic decisions. 


Examples include: 


. Sales/marketing systems — recording sales transactions and 
providing details on marketing and promotional activities 


. Manufacturing production systems — recording details of 
purchases, production and shipping of goods 


. Finance and accounting systems — maintenance of financial data 
in an organisation. The purchase ledger, sales ledger and payroll 
systems are all examples of a TPS system. 


7] Test your understanding 2 —- TPS 


Consider the following two statements: 


(i) A transaction processing system (TPS) would normally be used by 
operational-level managers. 


(ii) Data is facts and figures that have been processed in such a way 
that it has meaning to the user. 


Which of these statements is/are correct? 


A (i)only 
B (ii) only 
C Both 

D Neither 


5 Management information systems (MIS) 


() A management information system (MIS) converts data into useful 
information which is then communicated to managers at all levels and 
across all functions to enable them to make timely and effective decisions 
for planning, directing and controlling activities. 


MIS provide information to all levels of management to enable them to make 
timely and effective decisions for planning and controlling the activities for which 
they are responsible. Middle managers will find these systems particularly 
useful: 


. A MIS will collate information from individual transactions recorded in the 
accounting system to allow middle managers to control the business. 
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. Customer purchases are summarised into reports to identify the products 
and customers providing the most revenue. 


. The level of repeat business can be viewed giving an indication of 
customer satisfaction. 


. Management accounts can be produced by the system showing margins 
for individual products and customers. This will assist in setting 
individual/team rewards. 


Examples 


Management information systems can be found in almost any organisation 
above a small size. For example: 


. Car manufacturing systems summarise sales of motor vehicles, in order to 
assist in trend analysis and hiring of new workers. 


. Firm of accountants. Summarising work performed on different audit 
engagements to assist in fee negotiation. 


. Training company. Provision of details of students booked on to different 
courses to indicate the size of lecture rooms required and number of 
lecturers for each subject. 


. Manufacturing company. Provision of stock ageing analysis to determine 
the amount of stock provision in the financial statements. 


Features of a management information system 


Management information systems can be distinguished from other information 
systems within an organisation: 


. They provide support for structured decision making at all management 
levels. 


. They provide on-line access to the transaction processing systems (TPS) 
of the organisation, to give summary information on the performance of 
the organisation. 


. They provide a mainly internal focus rather than external focus, with detail 
being provided internally about the organisation itself, rather than 
externally-generated information about competitors or the overall 
economic environment. 


. If required, they can provide more detailed information about the 
organisation's operations, or individual transactions, through a ‘drill down’ 
facility. 


. An MIS produces relatively simple summary reports and comparisons, and 
does not contain the more detailed mathematical models or statistical 
technique, for example. 
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A company that operates a national chain of car showrooms could use 
an MIS for performance measurement. 


The MIS could use the information from the sales TPS to generate 
reports such as: 


. total sales for each type of car 
. total sales made by each salesperson 
. total sales by showroom or by geographic area. 


This information could be extremely useful for control and performance 
appraisal purposes. 


There are four broad types of MIS: 


. Database systems. These systems process and store information, | 


which becomes the organisation’s memory. 


. Direct control systems. Systems to monitor and report on 
activities such as output levels, sales ledger and credit accounts in 
arrears. 


. Enquiry systems. Which are based on databases, which provide 
specific information such as the performance of a department or an 
employee. 


. Support systems. Systems that provide computer-based methods | 
and procedures for conducting analyses, forecasts and 
simulations. 


6 Executive Information Systems 


Executive Information Systems (EIS) provide strategic managers with flexible 
access to internal information from the entire business, as well as relevant 
information from the external environment. 


The EIS enables senior management to easily model the entire business by 
turning its data into useful, summarised reports. The reports produced are 
usually focussed on helping management analyse performance, see trends, 
and make strategic decisions. 
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A typical report from an EIS would combine many types of data on the 
same screen and make it easier for executives to understand the 
performance of the business. 


Sales Summary Report 4 January 20X9 


Market stteres'-Inst half zont Inthe second half, sales have run ahead of 


budget by approximately 2085, Much of 
m this hasbeen due to expansion in the 


- market, though our products appear to be 
= vus Baining ground on those of our 
au competitors. 
axus 
ze We still come a close second to ZLtd in 


terms of market share, though a year ago 
their sales were consistently double ours. 


Both X Ltd and Y Ltd are losing ground all 
the time, and we may see one of them 
Sales withdraw from the market in the near 
future, 


Enterprise resource planning system (ERPS) 


Enterprise resource planning system (ERPS) integrate the data from all operations 
within the organisation, e.g. operations, sales and marketing, human resources 
and purchasing, into one single system. It ensures that everyone is working off the 
same system and includes decision support features to assist management with 
decision making. Software companies like SAP and Oracle have specialised in the 
provision of ERP systems across many different industries. 


aa 


ERP systems offer: 


. on-line/real-time information throughout all the functional areas of 
an organisation 


. standardisation of data across the entire organisation 
. common data files for all functions, thereby saving duplication. 


ERP software providers offer ERP packages for areas of the business 
such as human resources, finance and accounting, customer data, 
supplier data, manufacturing, sales and distribution. Each ERP software 
provider may also offer different functions for different industries. 


ERP Systems are installed on a Database Management System. Once 
installed, the user only enters data at one point, and the information is 
transferred automatically to other modules in the system. In effect, ERP 
systems integrate the different processes or functions in a business 
(manufacturing, inventory control, sales, distribution, accounting, human 
resources, etc.) into a common, centralised data pool that facilitates data 


sharing and eliminates information redundancy. 
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Because they are enterprise-wide, ERP systems can be useful for 
extracting performance data relating to cross-functional or multi- 
functional activities, such as: 


. supply chain management 
. activity-based costing 


. balanced scorecard performance reporting. 


Test your understanding 3 — AFT plc 


AFT plc is considering setting up a new IT system. It needs the system 
to provide both internal and external information to help the strategic 
managers monitor the performance of the entire business quickly and 
easily. 


Which type of information system is AFT planning on setting up? 
A TPS 

B EIS 
C ERPS 
D MIS 


Test your understanding 4 — ERPS and MIS 


Consider the following statements: 


(i) Management information systems often present detailed 
mathematical models and statistical analysis. 


(ii) Enterprise resource management systems are useful for cross- 
functional or multi-functional activities. 


Which of these statements is/are correct? 


A (i)only 
B (ii) only 
C Both 

D Neither 


Test your understanding 5 - ERPS and the management 


Explain how the introduction of an ERPS could impact on the role of 
management accountants. 
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8 Customer Relationship Management (CRM) Systems 


CRM is an approach to build and sustain long term business with customers. 


It consists of the processes a company uses to track and organise its contacts 
with its current and prospective customers. 


CRM software is used to support these processes; information about customers 
(such as their order history, personal information — address) and customer 
interactions can be entered, stored and accessed by employees in different 
company departments. 


The Customer Relationship Management Development Process 


Relationships with customers are slowly built over time. The key is to retain the 
highest proportion of the customers in the business. The main stages of 
developing and maintaining appropriate customer relationships are illustrated 
below: 


(1) Phase 1- Selection: 


Identify the customers to be targeted through the normal Segmentation, 
Targeting and Positioning Process. Some form of market research may 
need to be carried out to ensure that the right customers are targeted. 


(2) Phase 2- Acquisition: 


To get new customers, companies must remember that first impressions 
last — so this stage is critical — although costs of getting this customer 
need to be minimised. 


(3) Phase 3- Retention: 


Retention is the ultimate objective of CRM systems particularly since it 
costs more to get a new customer than to retain an existing one. Retention 
requires an in-depth understanding of the needs of the customer so that 
products and services are tailored to his or her specific requirements. 


Some lock in strategies are normally used such as is the case for loyalty 
schemes that are widely popularised by supermarkets, vendors of fast 
moving consumer goods and airlines. 


(4) Phase 4- Extension: 


Retention results in the generation of additional sales from the customers 
with whom the organisation has built a relationship. 


Additional sales may be generated either by reselling the same product 
(ex selling a renewal of a motor insurance policy), cross-selling (ex selling 
a home insurance policy to an existing customer having a motor insurance 
policy) or even up-selling (ex encouraging a customer to upgrade their 
motor insurance policy from a third party only cover to a fully 
comprehensive cover). 
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After-sales service 


Using technology to provide answers to frequently asked questions, make 
and handle complaints. This service should help retain customers. 


Newsletters, special offers for established customers and targeted emails 
should also boost customer retention. 


Test your understanding 6 — Different Information Systems 


There are a number of different information systems that may be used 
within organisations. These include: 


A Customer relationship management systems 
B Transaction processing systems 

C Executive information systems 

D Management information systems 


Required: 


Identify which of the above systems is associated with each of the 
following descriptions, by selecting A, B, C or D. 


(i) | Converts information about basic transactions into information that 
will help tactical managers control the organisation. 


(ii) Records all the daily transactions within the organisation and 
summarises them periodically. 


(iii) The processes a company uses to track and organise its contacts 
with its current and prospective customers. 


(iv) Provides internal and external information to strategic managers, 
enabling modelling of the entire business. 


Test your understanding 7 — Historical analysis 


A business has recently installed an information system that allows 
historical analysis of the business results as well as creation of budgets 
and predictions about future operations. 


What type of information system has the business installed? 
A A transaction processing system 

B An enterprise resource management system 

C A management information system 
D 


A customer relationship management system 
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9 Big Data 


There are several definitions of Big Data, the most commonly used referring to 
large volumes of data beyond the normal processing, storage and analysis 
capacity of typical database application tools. 


Although Big Data does not refer to any specific quantity, the term is often used 
when speaking about petabytes and exabytes of data. Data can be in the form 
of either structured or unstructured data: 


. Structured data: Data that is contained within a field in a data record or 
file (e.g. databases, data warehouses and spreadsheets). A data 
warehouse is a store of consolidated data from multiple sources, where 
everything is archived and ordered in a defined way — the products are 
inside containers, the containers on shelves, the shelves are in rows, and 
so on. This is the way that data is stored in a traditional data warehouse. 


. Unstructured data: Data that is not easily contained within structured 
data fields, such as pictures, videos, webpages, PDF files, emails or 
blogs. Often, unstructured data is stored in ‘data lakes’. A data lake 
contains data in its rawest form — fresh from capture, and unadulterated by 
processing or analysis. 


The definition of Big Data can be extended to incorporate the types of data 
involved. Big Data will often include much more than simply financial 
information and can involve other organisational data which is operational in 
nature along with other internal and external data which is often unstructured in 
form. 


One of the key challenges of dealing with Big Data is to identify repeatable 
business patterns in this unstructured data, significant quantities of which is in 
text format. Managing such data can lead to significant business benefits such 
as greater competitive advantage, improved productivity and increasing levels 
of innovation. 
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The ACCA global website (https://www.accaglobal.com/) offers a technical 
article on Big Data for ACCA Performance Management students 
(https://www.accaglobal.com/my/en/student/exam-support- 
resources/professional-exams-study-resources/p5/technical-articles/big-data- 
pm.html) 


The five V's 


The five V’s represent the defining characteristics of Big Data: 


Velocity 


Data is now streaming from sources such as social media sites at a virtually 
constant rate. Current processing servers are often unable to cope with this flow 
or to generate meaningful real-time analysis. 


Volume 


More sources of data, together with an increase in data generation in the digital 
age, combine to increase the volume of data to a potentially unmanageable 
level. 


Variety 

Traditionally, data was structured and in similar and consistent formats such as 
Excel spreadsheets, or standard databases. Data can now be generated and 
collected in a huge range of formats including rich text, audio, images and GPS 
data, video files, etc. 


It is estimated that 80% of the data in the world today is unstructured and at first 
glance does not show any indication of relationships. Big Data algorithms sort 
data files in a structured manner and examine them for relationships. 
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Veracity 


Because of so many different sources of data, there is an increased risk of 
inaccuracies. Data quality is less controllable: for instance, Twitter data includes 
colloquial speech, hashtags, abbreviations, and spelling mistakes or typos. 

Big data and analytics technology now allows us to work with these types of 
data. The volumes involved often make up for the lack of quality or accuracy. 
Big Data involves working with all degrees of quality or credibility, since the 
‘volume’ factor usually results in a shortage of quality. 


Value 


All the volumes of fast-moving data of different variety and veracity have to be 
turned into value for business users. 


Embarking on ‘big data’ projects without a clear understanding of the business 
value it will bring is dangerous. Value denotes the added value for 
companies. Many companies have recently established their own data 
platforms, filled their data pools and invested a lot of money in infrastructure. 
It is now a question of generating business value from their investments. 


LT Test your understanding 8-5 Vs 
The definition of Big Data is most commonly based on the ‘5-Vs’ model. 
Which THREE of the following statements are true? 


(1) ‘Variety’ refers to the huge amount of data produced. The amount 
of data is so large that it data can no longer be saved or analysed 
using conventional servers and data processing methods. 


(2) ‘Velocity’ refers to the speed with which the data is generated, 
analysed and reprocessed. 


(3) Veracity refers to the authenticity and credibility of the data. 
Big Data involves working with all degrees of quality. This is 
because of the enormous amount of data available, which is 
usually paired with a shortage of quality. 


(4) Value refers to the added value that Big Data can bring for 
companies. 


7] Test your understanding 9 — Facebook Analytics 


Facebook was launched in February 2004, and as at November 2021 it 
had over 2.9 billion active monthly users. Facebook estimates that over 
90 million accounts are fake, despite a regular effort to remove fake 
accounts. Every month about 14 million new monthly active users are 
added as the social media site’s growth continues. 


Every minute Facebook’s users upload over 130,000 photographs, post 
over 290,000 status updates and generate over 4 million “likes”. In total, 
this creates over 4 petabytes of new data every day. 
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Facebook uses sophisticated analytical tools to measure this data to 
create a detailed insight into the activity of its users. This allows their 
advertisers to target specific audiences using precise segmentation 
tools. 


In addition to analysing this internal data, Facebook also has the 
capability to identify other websites that a user has visited by tracking 
cookies located on their individual device. Computer IP addresses and 
mobile phone tracking technology can even identify a user’s location. 


As a result of this focused advertising strategy roughly 1%—-3% of users 
that view an advert will usually click on the links provided and visit the 
corresponding website. Approximately 70% of social media traffic now 
comes via Facebook. 


This success creates over $9 billion of advertising revenue for the 
company every month. 


Required: 


Explain the challenges that Big Data creates for Facebook. 


Uses of Big Data 
Examples of data which may input into Big Data systems include: 


social network traffic 


. web server logs 

. traffic flow monitoring 

. satellite imagery 

. streamed audio content 

. banking transactions 

. audio downloads 

. web pages content 

. government documentation 

. GPS tracking 

. telemetry from consumer and commercially operated vehicles 


. financial market data. 
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Consumer facing organisations monitor social media activity to gain 
insight into customer behaviour and preferences. This source can also 
be used to identify and engage brand advocates and detractors and 
assess responsiveness to advertising campaigns and promotions. 


Sports teams can use data of past fixtures to tracking tactics, player 
formations, injuries and results to inform future team strategies. 


Manufacturing companies can monitor data from their equipment to 
determine usage and wear. This allows them to predict the optimal 
replacement cycle. 


Financial Services organisations can use data on customer activity to 
carefully segment their customer base and therefore accurately target 
individuals with relevant offers. 


Health organisations can monitor patient records and admissions to 
identify risk of recurring problems and intervene to avoid further hospital 
involvement. 


Big Data: Benefits 


Why is Big Data so important? 


Several major business benefits arise from the ability to manage Big Data 
successfully: 


(1) Driving innovation by reducing time taken to answer key business 
questions and therefore make decisions 


(2) Gaining competitive advantage 


(3) Improving productivity. 


Delivery company UPS equips its delivery vehicles with sensors which 
monitor data on speed, direction, braking performance and other 
mechanical aspects of the vehicle. 


Using this data to optimise performance and routes has led to significant 
improvements, including: 


(i) | Over 15 million minutes of idling time were eliminated in one year, 
saving 103,000 gallons of fuel. 


(ii) 1.7 million miles of driving were also eliminated in the same year, 
saving a further 183,000 gallons of fuel. 
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Big Data: Risks 


There are risks associated with Big Data: 


(1) Availability of skills to use Big Data systems, which is compounded by 
he fact that many of the systems are rapidly developing and support is not 
always easily and readily available. There is also an increasing need to 
combine data analysis skills with deep understanding of industry being 
analysed and this need is not always recognised. 


(2) Security of data is a major concern in the majority of organisations and if 
he organisation lacks the resource to manage data then there is likely to 
be a greater risk of leaks and losses. 


(3) Data Protection issues as organisations collect a greater range of data 
rom increasingly personal sources (e.g. Facebook). 


It is important to recognise that just because something CAN be measured, this 
does not necessarily mean it should be. There is a risk that valuable time is 
spent measuring relationships that have no organisational value. 


e.g] 


It is widely reported that Walmart tracks data on over 60% of adults in 
the US, including online and in-store purchasing patterns, Twitter 
interaction and trends, weather reports and major events. The company 
argues that this gives them the ability to provide a highly personalised 
customer experience. 


Walmart detractors criticise the company's data collection as a breach 
of human rights and believe the company uses the data to make 
judgements on personal information such as political view, sexual 
orientation and even intelligence levels. 


10 Big Data Management and analytics 


Big Data management is the storage, administration and control of vast 
quantities of both structured and unstructured data. 


The main aim of Big Data management is to ensure the data stored is of high 
quality and accessible. Effective Big Data management can process and 
analyse large sets of data from a variety of relatively new sources, such as 
social media sites. 


New technologies combine traditional data warehouses with Big Data systems 
in a robust data warehousing architecture. 


Big Data analytics is the process of scrutinising Big Data to identify patterns, 
correlations, relationships and other insights. This information can have a wide 
reaching effect on the organisation’s competitive strategy and marketing 
campaigns and can therefore have a direct impact on future profitability. 
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Big Data sources may not fit into currently available data warehouses. 

Big Data analytics may require more advanced software tools than those 
commonly used in traditional data mining. Open source technologies such as 
Hadoop are increasingly utilised to manage the constantly evolving data 
processing requirements of Big Data. 


Hadoop is an open source programming framework which enables the 
processing of large data sets from the ‘Data’ phase of the Big Data pyramid, to 
the ‘Information’ phase. It does so by utilising multiple servers simultaneously. 


The Big Data Pyramid 


The Big Data pyramid describes the relationship between data, information, 
knowledge and wisdom (‘DIKW’ pyramid, Milan Zeleny, 1987). It defines a 
sequence of efforts; It is a model representing structural and functional 
relationships between data, information, knowledge, and wisdom. 


“Typically information is defined in terms of data, knowledge in terms of 
information, and wisdom in terms of knowledge” (Jennifer Rowley, “The wisdom 
hierarchy: representations of the DIKW hierarchy”, Journal of Information and 
Communication Science, 2007). 


However important data analytics is, it is not in itself the end purpose, but more 
part of a broader process as described in the pyramid: 


KNOWLEDGE MANAGEMENT 

p Know why 
Focus: 
nate = 
Organise 
Apply I Know how 
Transfer z 


DOUN 


INFORMATION MANAGEMENT 
Information Knowwhat 
Focus: 
Collect 
= - 
Disseminate 
Store Know nothing 
Display 


Protect 


Each step up the pyramid answers questions about, and adds value to, 
the initial data. 


‘Data’ is the foundation of the pyramid. Data is a collection of unprocessed facts 
and items, such as text and numbers, videos, pdf files, and data from GPS 
systems. Within a company, data usually sits close to an IT function and is 
managed by IT professionals, who are traditionally concerned with its physical 
storage and security. 
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But we need to move from these disconnected, raw data entries to ‘information’, 
through a process of data mining. Data mining is the process of identifying 
trends and patterns in large sets of data. Data mining also identifies 
relationships such as associations (where several events are connected), 
sequences (where one event leads to another) and correlations. 


Therefore, data mining turns raw data into useful information. It involves various 
methods: statistics, machine learning, and database systems. ‘Information’ is 
data that has been processed to make it relevant and useful. Data becomes 
information after individual data items have been processed and subjected to 
analysis. This analysis is carried out to identify the meaning of these data items, 
their structure and context, as well as the relationships between them. 


The information obtained through the data mining process can then be further 
processed and used to support decision-making. Further up the pyramid, 
‘knowledge’ is information converted into something businesses can learn from. 


‘Wisdom’ ultimately leads to insight and the ability to make relevant appropriate 
business decisions. 


Each step up the pyramid answers questions about, and adds value to, the 
initial data: 


The ability to apply knowledge towards particular goals 


business is growing, we will 
ate the launch of our product 


Information applied to answer 'why' questions 


Data used and contextualised as answers to 


INFORMATION: Facts put in context. For example, a list of addresses of the new 
"what, who, where, when’ questions 


‘competitors that are registered in the same region/geographical area as us, 


Discrete, objective facts obtained from 
collection of facts. For example, a collection/list of addresses sensors or surveys 


11 Predictive analytics: data mining to predict future events 


Predictive analytics provides businesses with valuable insights based on past 
data which allow analysts to extrapolate from the past to assume behaviours 
and outcomes in the future. 


Predictive analytics uses statistical models developed from past, unstructured, 
raw data. Predictive analytics provide analysts with the tools (mainly statistical 
techniques) to estimate future outcomes based on the insights derived from 
past data. 
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The airline industry 


The airline industry was one of the earliest participants in using big data 
analytics. 


Airlines are awash with data, much of it unstructured. Airlines have been 
able to use big data techniques to solve, among other objectives, how to 
recognise and enhance customer value and how to cultivate high-value 
customers. 


Because the costs of storing and processing data dropped — even as 
airlines collect more and more of it — it has become easier for airlines to 
act on it. At United Airlines, roughly a terabyte of customer data is 
floating around at any given time within its systems. 'We don't keep it all' 
says the company's vice president of e-commerce. 'We have to be 
selective about what we grab. For the data that is selected, a real-time 
decision engine does the crunching to turn it into something useful.’ 


The airline looks at who the customer is and his/her propensity to buy 
certain products. More than 150 variables about that customer — prior 
purchases and previous destinations among them — are now assessed 
in real time to determine an individual's likely actions, rather than an 
aggregated group of customers. 


In the past, airlines were slow at reacting to changing market conditions, 
usually relying on historical data to forecast future demand. But, in an 
ever changing competitive and consumer market, this can lead to costly 
mistakes. Redeploying aircraft and staff is expensive and flying on 
routes that are only partly full can be inefficient in terms of both fuel and 
staff costs; whilst missing out on other, more profitable opportunities can 
have an even bigger adverse impact on airline performance. 


Big data allows the industry to be more proactive in predicting market 
demand and market trends, allows airlines to avoid costly last-minute 
cancellations and can even tailor flights to the needs of particular 
customers (such as reacting to accessibility and health issues of 
customers planning to fly). It does this by using big data to predict and 
manage the flow of passengers, the associated flow of engineering 
(having the correct craft at the correct gate etc.) and the flow of staff. 
This often relies on dedicated big data teams. 
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Another area in which the effects of big data technology has been 
employed by airlines is in giving more and better information to 
customers. For example, Delta Airlines realised it had a vast amount of 
tracking data available and in 2013 it launched an application allowing 
customers to track their bags from their mobile devices. The Fly Delta 
app has evolved as customer requirements evolved — in 2015, Delta 
was the first US airline to offer Apple Pay through its app, whilst in 2020 
the app gave customers access to airport wayfinding maps, and the 
ability to keep up with boarding pass and flight details, even when a 
reliable Wi-Fi or cellular connection isn’t available. These innovations 
not only create customer satisfaction and loyalty but also generate even 
more useful data for the airline. 


The data held by airlines is increasingly valuable. In fact, during the 
global covid-19 pandemic both United Airlines and American Airlines 
raised loans that were secured on the value of their customer data. 
United Airlines customer data was valued at $20bn at a time when the 
company itself was valued at only $9bn. 


Supermarkets 


You might not be surprised to learn data collection and analysis are 
playing an integral part in the retail strategies that are more involved and 
subtle than a raw fight on price alone. 


Technology, or more precisely the vast amount of big data that grocery 
retailers can now collect on our spending and shopping habits and 
analyse, has certainly grown to play a more critical role in their quest for 
market share and price supremacy. 


Pricing is very data intensive and has a number of elements to it. The 
real battle is not on price matching but instead on using price as a 
means to build trust and ultimately loyalty with customers. To that aim, 
the ultimate challenge facing supermarkets is how to integrate data from 
a whole host of areas — from competitive market information from third 
party providers, loyalty card data and a single view of each customer's 
transactions across an entire rage of channels — to offer personalised 
promotions on the right products to the right customers at the right time. 


Tesco plc, the British supermarket chain, is currently one of the most 
profitable retailers in the world with outlets in thirteen countries. Tesco 
was one of the first companies to embrace, and benefit from, big data 
analytics. Back in 1995, Tesco introduced the Club card, its own loyalty 
scheme. Most competitors used it only as a means to target discounts 
and coupons and so quickly abandoned the scheme as unprofitable. 
Tesco, however, realised the value of the insight it would be getting into 
its customers’ behaviours and now receives detailed data on two-thirds 
of all shopping baskets. 
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Tesco segmented customers into appropriate groups. This meant that 
they could be more targeted in the mailing of vouchers and coupons (the 
rate of coupon redemption shot up from 3% to 70%) but also that it could 
launch new product lines according to customer demands. 


Using all this data Tesco started trying to convert the non-buyers. 

E.g. finding that recent parents were spending their money elsewhere, 
they launched a Baby Club and ended up capturing 24% of the baby 
market. 


Seeing that its analytics approach worked, Tesco started applying it to 
other fields also. One example is its optimised stock keeping system 
which forecasts sales by product for each store based on historical sales 
and weather data. Through predictive analytics Tesco manages to save 
a huge amount of stock that would otherwise expire and thus be wasted. 
In another instance, Tesco found that its management of the fridge and 
store temperatures was sub-optimal and thus enabled significant 
savings in energy costs. 


Scepticism 


It is important to remember that data analytics cannot be relied upon to ‘predict’ 
the future with absolute certainty. Business managers should therefore be 
sceptical and recognise the limitations of such analytics. Predictions can only be 
based on reasonable probabilities and assumptions. 


ea 


The arbitrary nature of predictive analysis initiatives undertaken by 
nearly half of the councils in the UK has been highlighted. These 
councils use computer algorithms to help make decisions about benefit 
claims, and about who gets school places and social housing. This is 
despite concerns about the reliability of the analytics process, and of its 
results. 


One of the most used algorithms is for risk-based verification. This is a 
process in which claims for housing and council tax are automatically 
processed to determine the likelihood of fraud. Those considered higher 
risk are slowed down, and applicants are asked to provide more 
evidence. 


The program is still being used by Council X. However, in 2018, the 
results were found to be 26% accurate at finding low-risk claims, 36% 
accurate for medium-risk claims and had a 40% accuracy rate for high- 
risk ones. The service operates at a significant cost. 
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Council Y uses an algorithm to allocate social housing. Answers are 
submitted and a points-based system then decides which category to 
place people into. The council uses a housing software to sort 
candidates into groups. The software vendor stressed it was not 
involved in banding and assessment criteria — that is established by the 
councils themselves. 


A non-profit group looking at algorithmic decision-making processes 
commented that while the council should be praised for its transparency, 
“there seems to be ample room for arbitrariness”. “There will never be a 
way to objectively define who should be first in line for affordable 
housing. Transparent algorithms can help, but so can professional 
caseworkers who take the time to discuss with the applicants. 
Revealingly, none of the criteria in the list concerns the wishes of the 
applicants. Instead, they attempt to define the ‘good pauper’, much like 
in previous centuries.” 


Council Y’s representative said: “Applications are assessed and 
prioritised based on answers submitted by customers around their own 
individual circumstances on our online housing application portal, and 
then assessed in line with the allocation policy. A final check of the 
application is manually carried out.” 


Council Z, which used a company at a significant cost to process new 
claims, said the service was terminated, as the council was not satisfied 
with the reliability or fairness of its results. It further commented: 
“Councils have been trying to improve how they use data in recent 
years, and predictive analytics is just one example of this. Good use of 
data can be hugely beneficial in helping councils make services more 
targeted and effective ... But it is important to note that data is only ever 
used to inform decisions and not to make decisions for councils.” 
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12 Chapter summary 


Types of information 
systems 


Transaction Processing Levels of information 
systems © Strategic 
e Tactical 
© Operational 


Management Information Systems 
e Database systems 

© Direct Control Systems 

e Enquiry Systems 

* Support Systems 


Information systems Executive Information 


and data analytics 


Systems 


Big Data 
e Benefits 
e Risks 
e Users 


Enterprise Resource 
Planning Systems 


Customer Relationship 
Management Systems 
e CRM Development Process 
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Test your understanding answers 


Test your understanding 1 — Operational level managers 


The correct answer is B — they need short-term information from 
internal sources. 


Test your understanding 2 —- TPS 


The correct answer is A — A TPS is a low-level system that 
summarises internal information, such as transactions. This would be 
used by either junior or operational level managers. The definition given 
for data is actually that of information. Be careful not to get the two 
confused! 


Test your understanding 3 — AFT plc 


The correct answer is B 


AFT is planning on setting up an Executive Information System (EIS), 
that processes both internal and external information to enable strategic 
decisions. 


Test your understanding 4 -— ERPS and MIS 


The correct answer is B — (i) is incorrect - Management information 
systems produce simple summary reports, rather than include 
mathematical models and statistical analysis. 
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7] Test your understanding 5- ERPS and the management 


The introduction of ERPS has the potential to have a significant impact 
on the work of management accountants. 


. The use of ERPS causes a substantial reduction in the gathering 
and processing of routine information by management 
accountants. 


. Instead of relying on management accountants to provide them 
with information, managers are able to access the system to obtain 
the information they require directly via a suitable electronic access 
medium. 


. ERPS perform routine tasks that not so long ago were seen as an 
essential part of the daily routines of management accountants, for 
example perpetual inventory valuation. Therefore, if the role of 
management accountants is not to be diminished, then it is of 
necessity that management accountants should seek to expand 
their roles within their organisations. 


. Management accountants may be involved in interpreting the 
information generated from the ERPS and to provide business 
support for all levels of management within an organisation. 


(TT Test your understanding 6 — Different information systems 


(i) | Converts information about basic transactions into information that 
will help tactical managers control the organisation. 


D Management information systems 


(ii) Records all the daily transactions within the organisation and 
summarises them periodically. 


B Transaction processing systems 


(iii) The processes a company uses to track and organise its contacts 
with its current and prospective customers. 


A Customer relationship management systems 


(iv) Provides internal and external information to strategic managers, 
enabling modelling of the entire business. 


C Executive information systems 


LT Test your understanding 7 — Historical analysis 


Answer C 


A management information system provide computer-based methods 
and procedures for conducting analyses, forecasts and simulations. 


KAPLAN PUBLISHING re 


Information systems and data analytics 


78 


Test your understanding 8-5 Vs 


Statements (2),(3) and (4) are correct. 


Statement (1) is not correct: it refers to the ‘volume’ characteristic, not 
the ‘variety’. ‘Variety’ refers to the diversity of data types and data 
sources. 


Test your understanding 9 — Facebook Analytics 


Volume 


Facebook has over 2.9 billion active monthly users, creating 4 petabytes 
of data every day. It is therefore crucial that the company has expansive 
data warehouse facilities available to cope with it colossal volume of 
data created. 


Velocity 


Every 60 seconds Facebook's users upload over 130,000 photographs 
and post over 290,000 status updates. Therefore, Facebook needs to 
have the facilities available to capture this data which is occurring at an 
immense speed. 


Variety 


Internal data includes photographs, status updates and “liked” pages. 
In addition to this Facebook captures external data from user’s devices 
and location tracking technology. Therefore, they need to have the 
capabilities of integrating all of this information which has come from a 
variety of sources. 


Veracity 


Capturing external data may create difficulties verifying the 
trustworthiness of information collected. There are also over 90 million 
fake profiles which create data that may not have a legitimate use. 


Conclusion 


Overall Facebook faces enormous challenges due from the Big Data 
being analysed and its ability to meet those challenges will determine 
the company’s sustainable competitive advantage. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Identify appropriate cost drivers under ABC. 
. Calculate costs per driver and per unit using ABC. 


. Compare ABC and traditional methods of overhead 
absorption based on production units, labour hours or 
machine hours. 


. Derive a target cost in manufacturing and service industries. 


. Explain the difficulties of using target costing in service 
industries. 


. Suggest how a target cost gap might be closed. 


. Identify the costs involved at different stages of the life-cycle. 


. Derive a life-cycle cost or profit in manufacturing and service 
industries. 


. Identify the benefits of life-cycle costing. 
. Discuss and apply the theory of constraints. 


. Calculate and interpret a throughput accounting ratio 
(TPAR). 


. Suggest how a TPAR could be improved. 


. Apply throughput accounting to a multi-product decision- 
making problem. 
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. Discuss the issues organisations face in the management of 
environmental costs. 


. Describe the different methods an organisation may use to 
account for its environmental costs. 


. Discuss the issues organisations face in accounting for 
environmental and sustainability factors. 


. Discuss the role of the management accountant in 
supporting the business to develop sustainable practices. 


accounting techniques in different business 
contexts to effectively manage and use 

PER resources. Working through this chapter 
should help you understand how to 
demonstrate that objective. 


] 
One of the PER performance objectives | 
O (PO12) is to apply different management | 
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TRADITIONAL AND ADVANCED 
COSTING METHODS 
ABC [ee TARGET LIFE-CYCLE | | ENVIRONMENTAL 
ACCOUNTING COSTING COSTING ACCOUNTING SPST 


1 Reasons for the development of ABC 


Absorption costing (covered in ‘Management Accounting’ (MA) and in the first 
chapter of this book) is based on the principle that production overheads are 
driven by the level of production. 


This is because the activity level in the OAR calculation can be units, labour 
hours or machine hours. 


These all increase as the level of production increases. This was true in the 
past, because businesses only produced one simple product or a few simple 
and similar products. The following points should be remembered: 


. Overheads used to be small in relation to other costs in traditional 
manufacturing 


In addition, production overheads, such as machine depreciation, will have 
been a small proportion of overall costs. This is because production was 
more labour intensive and, as a result, direct costs would have been much 
higher than indirect costs. A rough estimate of the production overhead 
per unit was therefore fine. 


. Overheads are now a larger proportion of total costs in modern 
manufacturing 


Manufacturing has become more machine intensive and, as a result, the 
proportion of production overheads, compared to direct costs, has 
increased. Therefore, it is important that an accurate estimate is made of 
the production overhead per unit. 


. The nature of manufacturing has changed. Many companies must now 
operate in a highly competitive environment and, as a result, the diversity 
and complexity of products has increased. 
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2 Comparing ABC with traditional methods 


Traditional systems measure accurately volume-related resources that are 
consumed in proportion to the number of units produced of the individual 
products. Such resources include direct materials, direct labour, energy, and 
machine-related costs. 


However, many organisational resources exist for activities that are unrelated to 
physical volume. Non-volume related activities consist of support activities such 
as materials handling, material procurement, set-ups, production scheduling 
and first item inspection activities. 


Traditional product-cost systems, which assume that products consume all 
activities in proportion to their production volumes, thus report distorted product 
costs. 


So, although both traditional absorption costing and activity-based costing 
systems adopt a two-stage allocation process, the differences can be listed as 
follows: 


(1) For overhead allocation, ABC establishes separate cost pools for 
support activities such as material handling. As the costs of these activities 
are assigned directly to products through cost driver rates, 
reapportionment of service department costs is avoided. 


Traditional costing: 


Service Production Product 
Departments Departments Lines 
Stage 1 Stage 2 


Assigning costs using Absorbing costs using 
measures of service usage a measure of volume 
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ABC: 

Service Department Activity Cost Product 
& factory overheads Pools Lines 

Stage 1 Stage 2 

—O > 

Assigning IS 8 on 
individual activities using cost drivers 


(2) Overhead absorption into products is where the main difference lies 
between ABC and traditional costing. Traditional absorption costing uses a 
volume based measure (e.g. labour hours or machine hours) to charge 
overhead to products, whereas ABC uses many cost drivers as absorption 
bases (e.g. the number of orders, or the number of despatches). 


(3) The use of cost drivers is the main idea behind ABC as they highlight 
what causes costs to increase — for example, the number of orders to 
suppliers each product incurs. Overheads that do not vary with 
volume/output, but with some other activity, should be traced to products 
using ABC cost drivers. Traditional absorption costing, on the other hand, 
allows overheads to be related to products in more arbitrary ways — 
therefore producing less accurate product costs. 


Consider two hypothetical plants turning out a simple product: Ball-point 
pens. The factories are the same size and have the same capital 
equipment. 


Every year, plant | makes 1 million units of only one product: blue pens. 


Plant Il, a full-line producer, also produces blue pens, but only 100,000 
a year. Plant II also produces a variety of similar products: 80,000 black 
pens, 30,000 red pens, 5,000 green pens, 500 lavender pens, and so 
on. In a typical year, plant II produces up to 1,000 product variations, 
with volumes ranging between 100 and 100,000 units. Its aggregate 
annual output equals the 1 million pens of plant I. 
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The first plant has a simple production environment and requires limited 
manufacturing support facilities. With its higher diversity and 
complexity of operations, the second plant requires a much larger 
support structure. For example 1,000 different products must be 
scheduled through the plant, and this requires more people for: 


. scheduling the machines 

. performing the set-ups 

. inspecting items 

. purchasing, receiving and handling materials 

. handling a large number of individual requests. 


Expenditure on support overheads will therefore be much higher in the 
second plant, even though the number of units produced and sold by 
both plants is identical. Furthermore, since the number of units produced 
is identical, both plants will have approximately the same number of 
direct labour hours, machine hours and material purchases. The much 
higher expenditure on support overheads in the second plant cannot 
therefore be explained in terms of direct labour, machine hours operated 
or the amount of materials purchased. 


Traditional costing systems, however, use volume bases to allocate 
support overheads to products. In fact, if each pen requires 
approximately the same number of machine hours, direct labour hours 
or material cost, the reported cost per pen will be identical in plant Il. 
Thus blue and lavender pens will have identical product costs, even 
though the lavender pens are ordered, manufactured, packaged and 
despatched in much lower volumes. 


The small-volume products place a much higher relative demand on the 
support departments than low share of volume might suggest. Intuitively, 
it must cost more to produce the low-volume lavender pen than the high- 
volume blue pen. Traditional volume-based costing systems therefore 
tend to over-cost high-volume products and under-cost low-volume 
products. To remedy this discrepancy ABC expands the second stage 
assignment bases for assigning overheads to products. 


Calculating the full production cost per unit using ABC 


There are five basic steps: 
Step 1: Identify the organisation’s major activities. 


We can then group the production overheads incurred into cost pools according 
to how they are driven. A cost pool is a collection of overhead costs associated 
with each of the specific activities identified. 


Step 2: Identify cost drivers for each activity, i.e. what causes the costs related 
to this activity to be incurred. 


A cost driver is a factor that influences (or drives) the level of cost. 
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Step 3: Calculate a cost driver rate for each activity. 


The cost driver rate is calculated in the same way as the absorption costing 
OAR. 


However, a separate cost driver rate will be calculated for each activity, by 
taking the activity cost and dividing by the total cost driver volume. 


Step 4: Absorb the activity costs into the product. 
The activity costs should be absorbed back into the individual products. 
Step 5: Calculate the full production cost and/ or the profit or loss. 


Some questions ask for the production cost per unit and/ or the profit or loss per 
unit. 


Other questions ask for the total production cost and/ or the total profit or loss. 


Fel 


Saturn, a chocolate manufacturer, produces three $ 
products: 


. The Sky Bar, a bar of solid milk chocolate. 
. The Moon Egg, a fondant filled milk chocolate egg. 


. The Sun Bar, a biscuit and nougat based chocolate 

bar. 
Information relating to each of the products is as follows: 
Sky Moon Sun 


Bar Egg Bar 
Direct labour cost per unit 


($) 0.07 0.14 0.12 
Direct material cost per 

unit ($) 0.17 0.19 0.16 
Actual production/sales 

(units) 500,000 150,000 250,000 
Direct labour hours per 

unit 0.001 0.01 0.005 
Direct machine hours per 

unit 0.01 0.04 0.02 
Selling price per unit ($) 0.50 0.45 0.43 
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Production overheads were as follows: 


$ 
Machining costs 5,000 
Component costs 15,000 
Set-up costs 30,000 
Packing costs 30,000 
Production overhead (as per illustration 1) 80,000 


Cost driver data: 


Sky Bar Moon Egg Sun Bar 
Actual production/sales units 500,000 150,000 250,000 


Machine hours per unit 0.01 0.04 0.02 

Number of production set- 

ups 3 1 26 

Number of components 4 6 20 

Number of customer orders 21 4 25 
Required: 


Using ABC, calculate the full production cost per unit and the profit per 
unit for each product. Comment on the implications of the figures 
calculated. 


Step 1: Group production overheads into activities, according to how 
they are driven. 


This has been done above. The $80,000 production overhead was split 
into four different activities (cost pools). 


Step 2: Identify cost drivers for each activity, i.e. what causes these 
activity costs to be incurred. 


Activity Cost driver 

Machining costs Number of machine hours 
Component costs Number of components 
Set-up costs Number of set-ups 


Packing costs Number of customer orders 
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Step 3: Calculate an OAR for each activity 


$5,000 machining costs 
16,000 machine hours (as per former illustration) 


OAR machining costs = 


= $0.31 per machine hour 


$15,000 component cost 


OAR component costs “a +6 + 20) = 30 components 


= $500 per component 


OAR set isi $30,000 set-up costs 
set-up costs "34 1 + 26) set-ups 
= $1,000 per set-up 
$30,000 packing costs 
(21 + 4 + 25) orders 


= $600 per order 


OAR packing costs = 


Step 4: Absorb the activity costs into the product 
Sky Bar Moon Egg Sun Bar 


$ $ $ 
Machining costs ($) = 1,550 1,860 1,550 
$0.31 x machine hours 
Component costs ($) = 2,000 3,000 10,000 
$500 x components 
Set-up costs ($) = 3,000 1,000 26,000 
$1,000 x set-ups 
Packing costs ($) = 12,600 2,400 15,000 


$600 x orders 

Total production overhead ($) 19,150 8,260 52,550 
Units produced 500,000 150,000 250,000 
Production overhead per unit ($) 0.04 0.06 0.21 


Step 5: Calculate the full production cost and the profit or loss, using 
Activity-Based Costing 


Sky Bar Moon Egg Sun Bar 


$ $ $ 
Direct labour cost per unit 0.07 0.14 0.12 
Direct material cost per unit 0.17 0.19 0.16 
Production overhead per unit 0.04 0.06 0.21 
Full production cost per unit 0.28 0.39 0.49 
Selling price per unit 0.50 0.45 0.43 
Profit/(loss) per unit 0.22 0.06 (0.06) 
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Outcome of ABC 
Sky Bar Moon Egg Sun Bar 


$ $ $ 
Profit/loss per unit, using 
traditional Absorption costing 0.21 (0.08) 0.05 
Profit/loss per unit, using ABC 0.22 0.06 (0.06) 


When comparing the results of absorption costing and ABC, the Sky Bar 
is slightly more profitable. The real surprise is the results for the Moon 
Egg and the Sun Bar. The Moon Egg is now profitable and the Sun Bar 
is now loss making. This is because the production overheads have 
been absorbed in a more accurate way. 


For example: 


. There are twenty components in a Sun Bar, compared with only six 
in a Moon Egg. It is therefore fair that the Sun Bar receives more of 
the component cost. 


. There are only four orders for the Moon Eggs but twenty five for the 
Sun Bar. It is therefore fair that the Sun Bar receives more of the 
packing costs. 


ABC absorbs overheads more accurately and should therefore result in 
better decision making. The managers at Saturn should be concerned 
about the Sun Bar and not the Moon Egg, as was previously thought. 
They will now have to decide if it is possible to control the Sun Bar costs 
and/or increase the selling price. If not, they may decide to stop selling 
the product. 


Test your understanding 1 — Cabal 


Cabal makes and sells two products, Plus and Doubleplus. The direct 
costs of production are $12 for one unit of Plus and $24 per unit of 
Doubleplus. 


Information relating to annual production and sales is as follows: 


Plus Doubleplus 
Annual production and sales 24,000 units 24,000 units 
Direct labour hours per unit 1.0 1.5 
Number of orders 10 140 
Number of batches 12 240 
Number of setups per batch 1 3 
Special parts per unit 1 4 
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Information relating to annual production and sales is as follows: 
Cost driver Annual cost 

$ 
Setup costs Number of setups 73,200 
Special parts handling Number of special parts 60,000 
Other materials handling Number of batches 63,000 
Order handling Number of orders 19,800 
Other overheads - 216,000 
432,000 


Other overhead costs do not have an identifiable cost driver, and in an 
ABC system, these overheads would be recovered on a direct labour 
hours basis. 


(a) Calculate the production cost per unit of Plus and of Doubleplus if 
the company uses traditional absorption costing and the overheads 
are recovered on a direct labour hours basis. 


(b) Calculate the production cost per unit of Plus and of Doubleplus if 
the company uses ABC. 


(c) Comment on the reasons for the differences in the production cost 
per unit between the two methods. 


(d) What are the implications for management of using an ABC system 
instead of an absorption costing system? 


Advantages and disadvantages of ABC 


ABC has a number of advantages: 


It provides a more accurate cost per unit. As a result, pricing, sales 
strategy, performance management and decision making should be 
improved. 


It provides much better insight into what drives overhead costs. 


ABC recognises that overhead costs are not all related to production 
and sales volume. 


In many businesses, overhead costs are a significant proportion of 
total costs, and management needs to understand the drivers of 
overhead costs in order to manage the business properly. Overhead costs 
can be controlled by managing cost drivers. 


It can be applied to derive realistic costs in a complex business 
environment. 


ABC can be applied to all overhead costs, not just production 
overheads. 


ABC can be used just as easily in service costing as in product costing. 
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ABC will be of limited benefit if the overhead costs are primarily volume 
related or if the overhead is a small proportion of the overall cost. 


It is impossible to allocate all overhead costs to specific activities. 
The choice of both activities and cost drivers might be inappropriate. 


ABC can be more complex to explain to the stakeholders of the costing 
exercise. 


The benefits obtained from ABC might not justify the costs. In some 
situations, ABC does not provide very different information from traditional 
absorption costing. Overhead absorption techniques need to be carefully 
considered before recommending a company uses them. 


ABC in the public sector 


Background 


Many governments have put the public sector under increasing pressure to 
deliver more services, for less money, and with greater transparency. Public 
sector organisations thus need to identify, allocate and control costs more than 
ever before. ABC is seen as one possible tool to help with this. 


Reasons for introducing ABC 


The main drivers for introducing ABC are: 


90 


Public responsibility — responsible public organisations must have tight 
control of running costs at a time when resources provided by central 
government are strictly limited. 


Public accountability — many organisations are being challenged as to 
whether or not they spend taxpayer money wisely and feel a need to 
demonstrate this when the questions are asked. 

Resource allocation within organisations — there have been concerns 
in many organisations as to whether the services provided had an 
equitable distribution of scarce resource — or whether those who shouted 
loudest got the most resource. 


Helping managers to manage — managers need a better awareness of 
what activities actually cost to provide before they can think which to cut. 
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Resistance 


However, many public sector organisations have resisted the introduction of 
ABC. 


To measure the cost of a service and take into account resource costs, the 
resource used must be measured — which often means recording time spent. 
Timesheets allow accountability for what people are actually doing, and for this 
cost then to be allocated to services. This is a challenge for the public sector, 
and for those that wish to use ABC or take a similar approach, a culture change 
is definitely required. 


eq 


The Crown Prosecution Service (CPS) is split across 14 areas in the UK 
and has been using some activity based measures for allocating costs 
for over 10 years. 


What does the CPS do? 


. The Crown Prosecution Service is the British Government 
Department responsible for prosecuting criminal cases investigated 
by the police. 


. The main "activity" is thus reviewing criminal cases, although some 
categories are much more complex than others and require more 
time. 


Are all costs included within ABC? 


. Only staff costs, which account for 3/4 of total costs, are dealt with 
via ABC. 


. Standard ABC times for each type of case are determined, taking 
into account holidays, indirect work and rest. 


. These are used to allocate costs to areas based on the volume of 
that type of case undertaken. 


Claimed benefits include the following: 


. The ability to use ABC data as part of the resource allocation 
exercise to help ensure a more equitable distribution of running 
cost resources/budgets to the 14 CPS Areas, based on their 
relative caseload and case type. 


. Meaningful performance management information for managers at 
all levels within the organisation, and beyond. 


. Operational costing information on all aspects of CPS casework 
performance, and costing support for any “what-if” scenarios, or 
policy changes. 


. Contributes to assurances to government and other bodies on CPS 
cost efficiency. 
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. Costing of new proposals for CPS and support for business cases/ 
benefits realisation work on all major change initiative projects and 
programmes. 


. Identification and advice on the avoidance of inefficiencies within 
the CPS prosecution process. 


. Essential information to other agencies — important in the Criminal 
Justice System where performance is often dependent upon other 
Agencies. 


5 Throughput Accounting — background 


There are two aspects of modern manufacturing that you need to be familiar 
with — Total Quality Management (TQM) and Just in Time (JIT). 


Total Quality Management 


TQM is the general name given to a management technique which seeks to 
ensure that goods are produced, and services supplied, of the highest quality. 
Its origins lie primarily in Japanese organisations and it is argued that TQM has 
been a significant factor in Japanese global business success. 


Fundamental features include: 

. prevention of errors before they occur 

. importance of total quality in the design of systems and products 
. real participation of all employees 

. commitment of senior management to the cause 

. recognition of the vital role of customers and suppliers 

. recognition of the need for continual improvement. 
Just-In-Time (JIT) 


JIT is a pull-based system of production, pulling work through the system in 
response to customer demand. This means that goods are only produced when 
they are needed, eliminating large inventories of materials and finished goods. 


Key characteristics for successfully operating such a system are: 
High quality: possibly through deploying TQM systems. 


Speed: rapid throughput to meet customers’ needs. 

Reliability: computer-aided manufacturing technology will assist. 
Flexibility: small batch sizes and automated techniques are used. 
Low costs: through all of the above. 
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Standard product costs are associated with traditional manufacturing systems 
producing large quantities of standard items. Key features of companies 
operating in a JIT and TQM environment are: 


. high level of automation 

. high levels of overheads and low levels of direct labour costs 
. customised products produced in small batches 

. low stocks 


. emphasis on high quality and continuous improvement. 


6 Throughput accounting 


Examiner's article: The ACCA global website (https://www.accaglobal.com/) 
offers two articles on throughput accounting for ACCA Performance 
Management students 


Part 1: https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical- 
articles/throughput-constraints1.html 


Part 2: https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical- 
articles/throughput-constraints2.html 


Throughput accounting aims to make the best use of a scarce resource 
(bottleneck). This may be particularly useful in situations where a company has 
adopted a JIT approach. 


Main assumptions: 


. The only totally variable cost in the short-term is the purchase cost of raw 
materials that are bought from external suppliers. 


. Direct labour costs are not variable in the short-term. Many employees are 
salaried and even if paid at a rate per unit, are usually guaranteed a 
minimum weekly wage. 


. Given these assumptions, throughput is effectively the same as contribution. 

Calculating Throughput 

Throughput is a measure of profitability and is defined by the following equation: 
Throughput = sales revenue — direct material cost 


The aim of throughput accounting is to maximise this measure of profitability, 
whilst simultaneously reducing operating expenses and inventory (money is tied 
up in inventory). 


The goal is achieved by determining what factors prevent the throughput from 
being higher. This constraint is called a bottleneck, for example there may be a 
limited number of machine hours or labour hours. 


In the short-term the best use should be made of this bottleneck. This may result 
in some idle time in non-bottleneck resources, and may result in a small amount 
of inventory being held so as not to delay production through the bottleneck. 
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In the long-term, the bottleneck should be eliminated. For example a new, more 
efficient machine may be purchased. However, this will generally result in 
another bottleneck, which must then be addressed. 


Goldratt and Cox describe the process of identifying and taking steps to remove 
the constraints that restrict output as the Theory Of Constraints (TOC). The 


process involves five steps: 


Step 1: Identify the system’s 
bottlenecks. 
Step 2: Decide how to exploit the 
bottlenecks. 
Step 3: Subordinate everything else to 
the decision in Step 2. 


Step 4: Elevate the system’s 
bottlenecks. 


Step 5: If, in the previous steps, a 
bottleneck has been broken, go back to 
Step 1. 


In order to illustrate and explain each of these steps, consider the following 
example: 


Rad Sneakers Ltd (RS) produces shoes aimed at teenagers. In order to | 
produce the sneakers, each pair needs to go through 3 divisions, 
(material preparation, assembly, and packaging) before it can be sold to 


the final consumer. 
Based on the current resources available, each division can produce the 
following number of units per month: 


Material Preparation division 15,000 units 
Assembly division 10,000 units 
20,000 units 


Packaging division 
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RS currently estimate the maximum demand per month for their shoes is 
13,000 units. 


RS has identified that purchasing an additional assembly machine could 
increase production capacity in the assembly division to 19,000 units. 


Step 1: Identify the system’s bottlenecks 


This step involves identifying which stage of the process limits our 
output. 


For RS, the assembly division only has enough resources to produce 

10,000 units. This means that even if the materials preparation division 
pass on 15,000 units ready for assembly, the assembly division will still 
be limited to being able to produce 10,000 units. So there is a bottleneck. 


The packaging division can easily cope with the 10,000 units they 
receive and have spare capacity, and then the 10,000 units will be sold 
to the final customers as this is less than the maximum demand. 


We have therefore identified that the limited resources within the 
assembly division is the current bottleneck. 


Step 2: Decide how to exploit the bottlenecks 


This step requires ensuring we identify how to use the limited resource 
to our best potential. Decisions regarding the optimum mix of products 
must be undertaken. This is a short term plan until we can eliminate the 
existing bottleneck (see step 4). 


RS would need to identify the best use of the 10,000 units that they 
could produce, for example focussing on the most profitable products to 
maximise profits from the limited resources. 


Step 3: Subordinate everything else to the decision in Step 2 


Now the company needs to ensure all activities are aligned to support 
the strategy identified in step 2, to make best use of the limited 
resources. The optimum production of the bottleneck activity determines 
the production schedule of the non-bottleneck activities. There is no 
point in a non-bottleneck activity supplying more than the bottleneck 
activity can consume. This would result in increased work-in-progress 
(WIP) inventories with no increased sales volume. 


RS could ensure that the materials preparation department are 
focussing on the preparation of materials for the products that would be 
most profitable in the production plan of the assembly department. 


Step 4: Elevate the system’s bottlenecks 


The company should identify what actions can be taken to eliminate the 
existing bottleneck. 


For RS, they should invest in additional resources in the assembly 
division so that they can produce more units. In this example, RS can 
eliminate the bottleneck by investing in an additional assembly machine 
to increase the capacity of the assembly division to 19,000 units. 
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Step 5: Go back to step 1 


Once a bottleneck has been elevated, it will generally be replaced by a 
new bottleneck elsewhere in the system. It then becomes necessary to 
return to Step 1. 


After step 4, RS now has the following capacities per month in each 


division: 
Material Preparation division 15,000 units 
Assembly division 19,000 units 
Packaging division 20,000 units 


Whilst the material preparation division appears to have the lowest 
capacity here, the next bottleneck is actually related to the maximum 
demand of 13,000 units per month. Even if RS produces the maximum 
possible 15,000 units, they will still only sell 13,000. They could consider 
elevating this bottleneck through initiatives such as marketing and 
advertising. 


Test your understanding 2 — Theory of constraints 


Demand for a product made by P Ltd is 500 units per week. The product is 
made in three consecutive processes — A, B, and C. Process capacities 


are: 
Process A B c 
Capacity per week 400 300 250 


The long-run benefit to P Ltd of increasing sales of its product is a 
present value of $25,000 per additional unit sold per week. 


Investigations have revealed the following possibilities: 


(1) Invest in a new machine for process A, which will increase its 
capacity to 550 units per week. This will cost $1 m. 


(2) Replace the machine in process B with an upgraded machine, 
costing $1.5m. This will double the capacity of process B. 


(3) Buy an additional machine for process C, costing $2m. This will 
increase capacity in C by 300 units per week. 

Required: 

What is P Ltd's best course of action? 


Note: The above options are not mutually exclusive, so your answer 
should consider combinations as well as looking at them individually. 
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Hard Tiles recorded a profit of $120,000 in the accounting period just 
ended, using marginal costing. The contribution/sales ratio was 75%. 


Material costs were 10% of sales value and there were no other variable 
production overhead costs. Fixed costs in the period were $300,000. 


Required: 
What was the value of throughput in the period? 
Solution 
$ 
Profit 120,000 
Fixed costs 300,000 
Contribution 420,000 
Contribution/sales ratio 75% 
$ 
Sales ($420,000 + 75%) 560,000 
Material costs (10% of sales) 56,000 
Throughput 504,000 


The Throughput Accounting Ratio 


When there is a bottleneck resource, performance can be measured in terms of 
throughput for each unit of bottleneck resource consumed. 


There are three inter-related ratios: 


Throughput per unit 
Product's time on the bottleneck resource 


1 Throughput (return) per factory hour = 


Total factory cost 
Total bottleneck resource time available 


2 Cost per factory hour = 


Return per factory hour 


3 Throughput Accounting Ratio (TPAR) - “Cost per factory hour” 


Note: The total factory cost is the fixed production cost, including labour. The 
total factory cost may be referred to as 'operating expenses’. These are 
production/factory costs only. In the exam, watch if questions include costs not 
related to production (e.g. marketing), which wouldn't be included in the ratio. 
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Interpretation of TPAR 


TPAR>1 would suggest that throughput exceeds operating costs so the 
product should make a profit. Priority should be given to the products 
generating the best ratios. 


TPAR<1 would suggest that throughput is insufficient to cover operating 
costs, resulting in a loss. 


Decision making in a Throughput Accounting environment 


When ranking products made within the same production line, it is 
sufficient to look at their respective return per hour figures. 


However, if ranking products or divisions across the company it would be 
suitable to look at TPAR figures to reflect differences in costs between 
actories. 


Criticisms of TPAR 
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It concentrates on the short-term, when a business has a fixed supply of 
resources (i.e. a bottleneck) and operating expenses are largely fixed. 
However, most businesses can't produce products based on the short 
erm only. 


It is more difficult to apply throughput accounting concepts to the longer- 
erm, when all costs are variable, and vary with the volume of production 
and sales or another cost driver. The business should consider this long- 
erm view before rejecting products with a TPAR < 1. 


In the longer-term an ABC approach might be more appropriate for 
measuring and controlling performance. 


Test your understanding 3 — X Ltd 


X Limited manufactures a product that requires 1.5 hours of machining. 
Machine time is a bottleneck resource, due to the limited number of 
machines available. There are 10 machines available, and each 
machine can be used for up to 40 hours per week. 


The product is sold for $85 per unit and the direct material cost per unit 
is $42.50. Total factory costs are $8,000 each week. 


Calculate 


(a) the return per factory hour 


(b) the TPAR. 
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A business manufactures a single product that it sells for $10 per unit. 
The materials cost for each unit of product sold is $3. Total operating 
expenses are $50,000 each month. 


Labour hours are limited to 20,000 hours each month. Each unit of 
product takes 2 hours to assemble. 

Required: 

Calculate the throughput accounting ratio (TPAR). 

Solution 


. Throughput per factory (assembly) hour = $(10 — 3)/2 hours = 
$3.50 


e Cost per factory hour = $50,000/20,000 hours = $2.50 
Note: The operating expenses of $50,000 are the total factory cost. 
e Throughput accounting ratio = $3.50/$2.50 = 1.40 


Improving the TPAR 
Options to increase the TPAR include the following: 


. increase the sales price for each unit sold, to increase the throughput per 
unit 

. reduce material costs per unit (e.g. by changing materials or switching 
suppliers), to increase the throughput per unit 

. reduce total operating expenses, to reduce the cost per factory hour 


. improve the productivity of the bottleneck, e.g. the assembly workforce or 
the bottleneck machine, thus reducing the time required to make each unit 
of product. Throughput per factory hour would increase and therefore the 
TPAR would increase. 


merovinger o 


Suppose in the illustration above the following changes were made: 

e the sales price was increased from $10 to $13.5 

. the time taken to make each product fell from 2 hours to 1.75 hours 
e the operating expenses fell from $50,000 to $45,000. 

The following changes would take place: 

Throughput per factory hour = $(13.5 — 3)/1.75 hours = $6.0 

Cost per factory hour = $45,000/20,000 hours = $2.25 

TPAR = $6.0/$2.25 = 2.67 

The TPAR would nearly double, increasing from 1.4 to 2.67. 
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Calculation 2 — Multi-product decision making 


Throughput accounting may be applied to a multi-product decision making 
problem in the same way as conventional key factor analysis. 


The usual objective in questions is to maximise profit. Given that fixed costs are 
unaffected by the production decision in the short run, the approach should be 
to maximise the throughput earned. 


Step 1: identify the bottleneck constraint. 
Step 2: calculate the throughput per unit for each product. 


Step 3: calculate the throughput per unit of the bottleneck resource for each 
product. 


Step 4: rank the products in order of the throughput per unit of the bottleneck 
resource. If all products are made in the same production line, then the ranking 
can be done on return/hour as the cost/hour will be the same; however if not the 
ranking is done on TPAR. 


Step 5: allocate resources using this ranking and answer the question. 


TT Test your understanding 4 — Justin Thyme 


Justin Thyme manufactures four products, A, B, C and D. Details of 
sales prices, costs and resource requirements for each of the products 
are as follows. 


Product Product Product Product 


A B c D 

$ $ $ $ 
Sales price 1.40 0.80 1.20 2.80 
Materials cost 0.60 0.30 0.60 1.00 
Direct labour cost 0.40 0.20 0.40 1.00 

Minutes Minutes Minutes Minutes 

Machine time per unit 5 2 3 6 

Labour time per unit 2 1 2 5 
Units Units Units Units 


Weekly sales 
demand 2,000 2,000 2,500 1,500 


Machine time is a bottleneck resource and the maximum capacity is 
400 machine hours each week. Operating costs, including direct labour 
costs, are $5,440 each week. Direct labour costs are $12 per hour, and 
direct labour workers are paid for a 38-hour week, with no overtime. 


Determine the quantities of each product that should be 
manufactured and sold each week to maximise profit and 
calculate the weekly profit. 
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qj Test your understanding 5 — CBF Throughput Accounting 


(1) A division of CBF Co produces three types of small storage 
heaters, Alpha, Beta and Gamma. The production director has just 
read an article on Goldratt's Theory of Constraints, and is 
considering using throughput accounting in order to maximise the 
division's profits. 


Which of the following statements regarding the Theory Of 
Constraints (TOC) are correct? 


(1) It focuses on identifying stages of congestion in a process 
when production arrives more quickly than the next stage can 
handle. 


(2) It uses a sequence of focusing steps to overcome a single 
bottleneck, at which point the improvement process is 
complete. 


(3) Itis based on the concept that organisations manage three 
key factors — throughput, operating expenses and inventory. 


(4) It can be applied to the management of all limiting factors, 
both internal and external, which can affect an organisation. 


A Statements (1) and (2) 
B Statements (1) and (3) 
C Statements (2) and (4) 
D Statements (3) and (4) 


(2) After manufacture, each heater has to go through three processes: 
‘Assembly’, ‘Quality Control’ and 'Packaging’. The following 
information is available for the three heaters: 


Alpha Beta Gamma 
Sales price per unit $2.00 $2.25 $1.75 
Direct materials cost per unit $0.50 $0.81 $0.35 
Direct labour cost per unit $0.30 $0.60 $0.50 
Machine time per unit: 
Assembly (in minutes) 2 3 2.5 
Quality Control (in minutes) 3 4 2 
Packaging (in minutes) 4 5 3 
Weekly sales demand 1,000 1,500 850 

units units units 
Operating expenses, including labour, are $4,000. The maximum 
hours available for the machines are 150 hours (Assembly), 


170 hours (Quality Control) and 250 hours (Packaging). 
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(3) 


(4) 


How many units of ‘Beta’ should be produced each week to 
maximise profit? 


A 
B 
C 
D 


850 units 

1,000 units 
1,375 units 
1,500 units 


Which of the following would increase CBF Co's throughput 
accounting ratio? 


A 


B 
C 
D 


CBF Co purchasing another assembly machine 
The rates of the factory decreasing 
Reducing the sales price of Beta, due to demand 


Employ more skilled labour with increased productivity in the 
packaging department 


CBF Co uses cost-plus pricing. 


Which of the following statements regarding cost-plus pricing 
strategies are correct? 


(1) 


(2) 


(3) 


uO WD 


Marginal cost-plus pricing is easier where there is a readily 
identifiable variable cost. 


Full cost-plus pricing requires the budgeted level of output to 
be determined at the outset. 


Cost-plus pricing is a strategically focused approach as it 
accounts for external factors. 


Cost-plus pricing requires that the profit mark-up applied by 
an organisation is fixed. 


Only statements (1) and (2) 
Only statements (2), (3) and (4) 
Only statements (1), (3) and (4) 
All statements 
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7 Throughput accounting in the public sector 


Throughput accounting principles can be applied in both the private and public 
sectors. Take the following example: 


al 


A not-for-profit organisation performs a medical screening service in 
hree sequential stages: 1) take an X-ray, 2) interpret the result and 3) 
recall patients who need further investigation/tell others that all is fine. 


The ‘goal unit’ of this organisation will be to progress a person through 
all three stages. The number of people who complete all the stages is 
he organisation’s throughput, and the organisation should seek to 
maximise its throughput. The duration of each stage, and the weekly 
resource available, is as follows: 


Process Time per Total hours 
patient available 
(hours) per week 

Take an X-Ray 0.50 80 

Interpret the result 0.20 40 


Recall patients who need further 
investigation/tell others that all is 
fine 0.40 60 


From the above table, the maximum number of patients (goal units) who 
can be dealt with in each process is as follows: 


Take an X-Ray 80/0.50 = 160 
Interpret the result 40/0.20 = 200 
Recall patients who need further 

investigation/tell others that all is fine 60/0.40 = 150 


Here, the recall procedure is the bottleneck resource, or constraint. 
Throughput, and thereby the organisation’s performance, cannot be 
improved until that part of the process can deal with more people. 


Therefore, to improve throughput, the following steps can be taken: 


(1) Ensure there is no idle time in the bottleneck resource, as that will 
be detrimental to overall performance (idle time in a non-bottleneck 
resource is not detrimental to overall performance). 


(2) See if less time could be spent on the bottleneck activity. 


(3) Finally, increase the bottleneck resource available. 
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In this example, increasing the bottleneck resource, or the efficiency with 
which it is used, might be relatively cheap and easy to do because this is 
a simple piece of administration while the other stages employ 
expensive machinery or highly skilled personnel. There is certainly no 
point in improving the first two stages if things grind to a halt in the final 
stage; patients are helped only when the whole process is completed, 
and they are recalled if necessary. 


Target costing 


Target costing involves setting a target cost by subtracting a desired profit from 
a competitive market price. Real world users include Sony, Toyota and the 
Swiss watchmakers, Swatch. 


In effect it is the opposite of conventional 'cost plus pricing’. 


e.g] 


Music Matters manufactures and sells vinyl records for a number of 
popular artists. At present, it uses a traditional cost-plus pricing system. 
Cost-plus pricing system 

(1) The cost of the record is established first. This is $14 per unit. 

(2) A profit of $5 per unit is added to each record. 

(3) This results in the current selling price of $19 per unit. 


(2) Required profit = $5 per record 


(1) Cost = $14 per record (3) Selling price is $19 per record 


However, cost-plus pricing ignores: 


. The price that customers are willing to pay — pricing the records too 
high could result in low sales volumes and profits. 


. The price charged by competitors for similar products — if 
competitor's are charging less than $19 per record for similar 
records then customers may decide to buy their cds from the 
competitor companies. 


. Cost control — the cost of the record is established at $14 but there 
is little incentive to control this cost. 


Target costing 


Music Matters could address the problems discussed above through the 
implementation of target costing: 


(1) The first step is to establish a competitive market price. The 
company would consider how much customers are willing to pay 
and how much competitors are charging for similar products. Let's 
assume this is $15 per unit. 
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(2) Music Matters would then deduct their required profit from the 
selling price. The required profit may be kept at $5 per unit. 


(3) A target cost is arrived at by deducting the required profit from the 
selling price, i.e. $15 — $5 = $10 per unit. 


(4) The cost gap can then be identified. In this case the current cost 
per unit of $14 per unit must be reduced to the target cost of $10. 
A gap of $4 per unit must be closed. 


(5) Steps must then be taken to close the target cost gap (see below 
for further details). 


(2) Required profit = $5 per record 
(1) Cost = $10 per record (3) Selling price is $15 per record 


Steps used in deriving a target cost (manufacturing industries) 


Step 1: a target price is set, based on the 
customers’ perceived value of the product. This will 
therefore be a market based price. 


<a 


Step 2: The required target operating profit per unit is 
then calculated. This may be based on either return on 
sales, or return on investment. 


<a 


Step 3: The target cost is derived by subtracting the 
target profit from the target price. 


Step 4: The cost gap is then calculated. 


a — re 


Step 5: Techniques such as value analysis, value engineering, 
or functional analysis (defined below) can be used with an 
objective of reducing costs whilst satisfying customer needs 


Negotiation with customers may take place 
before deciding whether to go ahead with the project. 
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Closing the target cost gap 


The target cost gap is established in step 4 of the target costing process. 


Target cost gap = Estimated product cost — Target cost 


It is the difference between what an organisation thinks it can currently make a 
product for, and what it needs to make it for, in order to make a required profit. 


Alternative product designs should be examined for potential areas of cost 
reduction that will not compromise the quality of the products. 


Questions that a manufacturer may ask in order to close the gap include: 


. Can any materials be eliminated, e.g. cut down on packing materials? 


. Can a cheaper material be substituted without affecting quality? 


. Can labour savings be made without compromising quality, for example, 


by using lower skilled workers? 


. Can productivity be improved, for example 


, by improving motivation? 


. Can production volume be increased to achieve economies of scale? 


. Could cost savings be made by reviewing the supply chain? 


. Can part-assembled components be boug! 


. Can the incidence of the cost drivers be re 


ht in to save on assembly time? 


duced? 


. Is there some degree of overlap between the product-related fixed costs 
that could be eliminated by combining service departments or resources? 


Note: Closing the cost gap by increasing the sel 
as the price is determined by market forces rath 


ling price is not a viable option 
er than the company. 


A key aspect of this is to understand which features of the product are essential 
to customer perceived quality and which are not. This process is known as 


‘value analysis’, which is explored in more detai 


below. 


LF] Test your understanding 6 — Target costing 


Printers 


Company Cee is currently considering expansion into manufacturing two 
new products, a printer and a digital camera. Company Cee normally 
uses a pricing policy of a 10% mark-up on standard prime cost on its 
products. However, as both the printing and camera markets are highly 
competitive, the finance director is considering using a target costing 
approach but wants to retain the same mark-up. 


The maximum price the market will support is $200 per unit of the new 
printer. 60% of the direct cost of each printer is expected to be polymer. 
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Digital cameras 


40% of the direct cost of each digital camera is expected to be software. 
The minimum price Company Cee can source the software necessary to 
make one digital camera is currently $76, which has been built into the 
budget. On this basis, Company Cee has determined that the cost gap 
between the budgeted cost per digital camera and the target cost per 
digital camera is $23.70. 


Required: 
(a) What is the target cost of the polymer used in the manufacture of 
printers? 


(b) Assuming that target costing principles are adopted, what is the 
maximum selling price that Company Cee can charge per digital 
camera? 


Benefits to adopting a target costing approach include: 


. It focuses on what consumers are prepared to pay for a product and 
establishes cost budgets based on an expected selling price. 


. It is more likely that only features that the customers value will be 
incorporated into the design of the product. 


. Cost control will be considered earlier in the process. Managers can 
consider ways to reduce the cost gap at the design stage. 

. Organisations have motivation to reduce costs and be more efficient in 
order to reduce the cost gap. 

. The external focus results in companies focussing on what customers 
want, and they are therefore more likely to provide something that 
customers value, improving competitiveness. 


9 Value analysis 


Value analysis and value engineering 


Value analysis and value engineering help to design products that meet 
customer needs at a lower cost, while assuming the required standard of quality 
and reliability. 


. Value analysis relates to existing products. 

. Value engineering relates to products that have not yet been produced. 

Value analysis/engineering focuses on activities that add value to the product/ 

service as perceived to the customer. It examines business activities, and 

questions why they are being undertaken, and what contribution they make to 

customer satisfaction: 

. What do customers want? 

. What do customers regard as significant in the buying function: function, 
appearance, longevity or disposal value? 
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The purpose of value analysis/engineering is to identify any unnecessary cost 
elements within the components of goods and services. It is more 
comprehensive than simple cost reduction, because it examines the purposes 
or functions of the product and is concerned with establishing the means 
whereby these are achieved. Any cost data that do not add value to the product 
or service should be eliminated. 


Value analysis is a technique in which a firm’s products, and maybe 
those of its competitors, are subjected to a critical and systematic 
examination by a small group of specialists. They can be representing 
various functions such as design, production, sales and finance. 


Value analysis seeks to close the cost gap by asking of a product the 
following questions: does it need all of its features? Can a usable part be 
made better at lower cost? 


A cost advantage may be obtained in many ways, e.g. economies of 
scale, the experience curve, product design innovations and the use of 
‘no-frills’ product offering. Each provides a different way of competing on 
the basis of cost advantage. 


Types of value 


Cost value: this is the cost incurred by the firm incurring the product. 


Exchange value: the amount of money that consumers are willing to exchange 
to obtain ownership of the product, i.e. its price. 


Use value: this is related entirely to function, i.e. the ability of a product to 
perform its specific intended purpose. For example, a basic small car provides 
personal transport at a competitive price and is reasonably economic to run. 


Esteem value: this relates to the status or regard associated with ownership. 
Products with high esteem value will often be associated with premium or even 
price-skimming prices. 


‘Value’ is a function of both 'use' and ‘esteem’. Value analysis aims to maintain 
the esteem value in a product, but at a reduced cost value. The result of value 
analysis is to achieve an improved value/cost relationship. 


LF Test your understanding 7 — Swatch 


The Swiss watchmaker Swatch reportedly used target costing in order to 
produce relatively low-cost, similar-looking plastic watches in a country 
with one of the world’s highest hourly labour wage rates. 


Suggest ways in which Swatch may have reduced their unit costs 
for each watch. 
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Functional analysis uses the functions of a product as the cost object and is 
used either in initial designs or in the review of existing products. It can be 
extended to services, overhead expenses, and organisation structure and even 
o the overall strategy of the company. 


The central theme of functional analysis is, like value analysis, customer focus. 
An important aspect when gathering information is to identify the functions of 
he product that customers’ value and identify alternative ways of achieving 
hese functions. 


So, for example, a newsletter sent out by an accounting company may have the 
unctions of advertising services, keeping clients up to date with new 
developments, providing details of social events and networking opportunities. 
There may be many ways of achieving these functions, e.g. by sending out 
letters, by sending emails or by posting information on a website. Analysis will 
be carried out to find out which alternative achieves the required function at the 
least cost. 


Once an alternative has been chosen, it must be implemented. Then, 
performance is measured to assess the degree to which the objective has been 
achieved. Lessons may be learned to help in future functional analyses. 


10 Target costing in service organisations 


Target costing is as relevant to the service sector as the manufacturing sector. 
Key issues are similar in both: the needs of the market need to be identified and 
understood as well as its customers and users; and financial performance at a 
given cost or price (which does not exceed the target cost when resources are 
limited) needs to be ensured. 


For example, if a firm of accountants was asked to bid for a new client contract, 
the partners or managers would probably have an idea of what kind of price is 
likely to win the contract. If staff costs are billed out at twice their hourly salary 
cost, say, this would help to determine a staff budget for the contract. It would 
then be necessary to work out the hours needed and play around with the mix 
of juniors/senior staff to get to that target cost. 


There are ways in which target costing can be applied to service-oriented 
businesses, and the focus of target costing shifts from the product to the service 
delivery system. 
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Using a UK example to illustrate target costing: in 2005, the National 
Audit Office and the Audit Commission identified the need for 
improvements in financial skills to meet the challenges facing the health 
service, as first-class financial management has a vital role in delivering 
improvements to patients. A number of healthcare providers in the 
United States had recently made significant improvements to patient 
care and resource utilisation by adopting approaches used in 
manufacturing businesses, including target costing principles, which is 
thought to have contributed towards significant benefits in improved 
quality of care, decreased mortality and cost reduction. 


Target costing was thought of as a better method of costing services, in 
order to help NHS Trusts and hospitals to meet their financial 
responsibility to at least break-even, by ensuring that services are 
delivered within budgeted costs. Therefore, a move towards a new 
method of funding services was initiated, with NHS Trusts being paid a 
pre-set national tariff for each service they provide, rather than a price 
based on their own costs. 


Take the example of Mrs Smith, who suffers from a medical condition 
requiring hospital care. She is booked into Guy’s + St Thomas's hospital 
NHS Foundation Trust for a procedure this month. Lambeth PCT is the 
responsible commissioner for Mrs Smith’s care, because she is 
registered with a GP practice there. The national tariff for the procedure 
amounts to £3,236, adjusted by two daily long stay payments at £740 a 
day. Therefore, the reimbursement from Lambeth PCT to St Guy's 
hospital for the procedure would amount to a total of £4,716 (£3,236 + 

2 days x £740 a day). 


It was hoped that target costing, with targets related to the national tariff 
and coupled with an emphasis on value-for-money performance 
indicators , might provide a discipline within which Trusts could manage 
costs to improve efficiency. In a case like Mrs Smith’s, a target cost 
would hopefully encourage the hospital to perform the operation within 
this costs and promote better scheduling, use of cheaper drugs, etc. 
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Problems with target costing in service industries 


Unlike manufacturing, service industries have the following characteristics 


(whicl 


h can be remembered using the SHIP mnemonic — Simultaneity, 


Heterogeneity, Intangibility, Perishability) which could make target costing more 
difficult: 


(1) 


Simultaneity (inseparability) of production and consumption: although the 
manufacturer of a tangible good may never see the actual customer, 
customer often must be present during the production of a service, and 
cannot take the service home, so there is no transfer of ownership. No 
service exists until it is actually being experienced/consumed by the 
person who has brought it. 
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(2) Heterogeneity — The quality and consistency varies, as services are not 
necessarily performed in the exact same way, or by the same people, 
each time. 


(3) The intangibility of what is provided means that it is difficult to define the 
‘service’ and attribute costs; e.g. in the NHS, it is challenging to define 
what a ‘procedure’ is. Clinical specialties cover a wide range of disparate 
treatments, and services include high levels of indirect cost. Consistent 
methods of cost attribution are needed, and this is not always 
straightforward. Direct charging is not always possible and there are 
different configurations of cost centres across providers. This may limit the 
consistency that can be achieved. 


(4) Perishability — the unused service capacity from one time period cannot 
be stored for future use. Service providers and marketers cannot handle 
supply-demand problems through production scheduling and inventory 
techniques. 


12 Life-cycle costing 


Traditional costing techniques based around annual periods may give a 
misleading impression of the costs and profitability of a product. This is because 
systems are based on the financial accounting year, and dissect the product's 
lifecycle into a series of annual sections. Usually, therefore, the management 
accounting systems would assess a product's profitability on a periodic basis, 
rather than over its entire life. 


Lifecycle costing, however, tracks and accumulates costs and revenues 
attributable to each product over its entire product lifecycle. 


Total costs of Product A over its entire lifecycle 


Lifecycle cost of Product A = Total numberof units of A 


Then, the total profitability of any given product can be determined. 
A product's costs are not evenly spread through its life. 


According to Berliner and Brimson (1988), companies operating in an advanced 
manufacturing environment are finding that about 90% of a product's lifecycle 
costs are determined by decisions made early in the cycle. In many 
industries, a large fraction of the life-cycle costs consists of costs incurred on 
product design, prototyping, programming, process design and equipment 
acquisition. 

This had created a need to ensure that the tightest controls are at the design 
stage, i.e. before a launch, because most costs are committed, or ‘lockedin’, at 
this point in time. 


Management Accounting systems should therefore be developed that aid the 
planning and control of product lifecycle costs and monitor spending and 
commitments at the early stages of a product's life cycle. 
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Test your understanding 8 — Life cycle 


The following details relate to a new product that has finished 
development and is about to be launched. 


Development Launch Growth Maturity Decline 
Time period Finished 1year 1 year 1 year 1 year 
R&D costs 
($m) 20 
Marketing 
costs ($m) 5 4 3 0.9 
Production 
cost per unit 
($) 1.00 0.90 0.80 0.50 
Production 
volume 1m 5m 10m 4m 


The launch price is proving a contentious issue between managers. The 
marketing manager is keen to start with a low price of around $8 to gain 
new buyers and achieve target market share. The accountant is 
concerned that this does not cover costs during the launch phase and 
has produced the following schedule to support this: 


Launch phase: $ million 
Amortised R&D costs (20 + 4) 5.0 
Marketing costs 5.0 
Production costs (1 million x $1 per unit) 1.0 
Total 11.0 
Total production (units) 1 million 
Cost per unit $11.00 


Prepare a revised cost per unit schedule looking at the whole 
lifecycle and comment on the implications of this cost with regards 
to the pricing of the product during the launch phase. 
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Most products have a distinct product life-cycle: 


$ 
4 
Product Market Growth Maturity Declining or 
development development phase phase revitalisation 
phase and launch phase 
phase 
Sales 
Profit 
> Time 


Specific costs may be associated with each stage. 
(1) Pre-production/Product development stage 


— A high level of setup costs will be incurred in this stage 
(preproduction costs), including research and development 
(R&D), product design and building of production facilities. 


(2) Launch/Market development stage 


- Success depends upon awareness and trial of the product by 
consumers, so this stage is likely to be accompanied by 
extensive marketing and promotion costs. 


- Production costs per unit will be extremely high due to the low 
volumes involved. 


(3) Growth stage 
— Marketing and promotion will continue through this stage. 


- In this stage sales volume increases dramatically, and unit 
costs fall as fixed costs are recovered over greater volumes 
and variable production costs per unit fall due to economies 
of scale. 


(4) Maturity stage 


— Initially profits will continue to increase, as initial setup and 
fixed costs are recovered. 


— Marketing and distribution economies are achieved but 
overall marketing costs may increase to respond to increased 
competition. 
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— Variable production costs per unit fall further due to 
economies of scale and learning effects. 


— However, price competition and product differentiation will 
start to erode profitability as firms compete for the limited new 
customers remaining. 
(5) Decline stage | 
- Marketing costs are usually cut as the product is phased out. | 
- Production economies may be lost as volumes fall. 
- Meanwhile, a replacement product will need to have been 
developed, incurring new levels of R&D and other product 
setup costs. 


— Alternatively, additional development costs may be incurred 
to refine the model to extend the life-cycle (this is typical with 
cars revolution’). 


There are a number of factors that need to be managed in order to maximise a 
product's return over its lifecycle: 


Design costs out of the product: 


It was stated earlier that around 90% of a product's costs were often incurred at 
the design and development stages of its life. Decisions made then commit the 
organisation to incurring the costs at a later date, because the design of the 
product determines the number of components, the production method, etc. It is 
absolutely vital therefore that design teams do not work in isolation but as part 
of a cross-functional team in order to minimise costs over the whole life cycle. 


Value engineering helps here; for example, cars and other vehicles are often 
designed to be able to go through mass production on a production line in the 
most efficient way possible, minimising costs whilst still delivering the required 
value to the customer. 


Minimise the time to market: 


In a world where competitors watch each other keenly to see what new 
products will be launched, it is vital to get any new product into the marketplace 
as quickly as possible. The competitors will monitor each other closely so that 
they can launch rival products as soon as possible in order to maintain 
profitability. It is vital, therefore, for the first organisation to launch its product as 
quickly as possible after the concept has been developed, so that it has as long 
as possible to establish the product in the market and to make a profit before 
competition increases. Often it is not so much costs that reduce profits as time 
wasted. 
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Minimise the break-even point: 


Companies may wish to try to minimise the time taken to achieve break-even 
for a new project. Leaving aside the cost aspects already discussed, this turns 
the focus to pricing strategies at launch: 


. A low price would boost sales volumes more rapidly but at the expense of 
a lower contribution per unit. 


. A higher price would boost the contribution per unit but potentially at the 
expense of sales volumes. 


Such factors would have to be considered within the wider context of issues 
such as product strategy and objectives. For example, is the main objective to 
penetrate a market and gain market share, or to establish a high quality image? 


Maximise the length of the life cycle itself: 


Generally, the longer the life cycle, the greater the profit that will be generated, 
assuming that production ceases once the product goes into decline and 
becomes unprofitable. One way to maximise the life cycle is to get the product 
to market as quickly as possible because this should maximise the time in 
which the product generates a profit. 


Another way of extending a product's life is to find other uses, or markets, for 
the product. Other product uses may not be obvious when the product is still in 
its planning stage and need to be planned and managed later on. On the other 
hand, it may be possible to plan for a staggered entry into different markets at 
the planning stage. 


Many organisations stagger the launch of their products in different world 
markets in order to reduce costs, increase revenue and prolong the overall life 
of the product. A current example is the way in which new movies are released 
in the USA months before the UK launch. This is done to build up the 
enthusiasm for the movie and to increase revenues overall. Other companies 
may not have the funds to launch worldwide at the same moment and may be 
forced to stagger it. Skimming the market is another way to prolong life and to 
maximise the revenue over the product's life. 


Fel 


Enrono is an accounting software package which has a six-year product 


ifecycle. The following are the yearly costs, estimated for the entire 

length of the package's life: 

Costs — in $000 Year | Year | Year | Year | Year | Year 
1 2 3 4 5 6 

Res. and Dev. 275 

Design 120 

Production costs 120} 200 200 

Marketing costs 125| 170 130 60 

Distribution costs 20 20 15 10 

Customer service costs 5 15 30 45 
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The lifecycle costs for the Enrono package can be added up as follows: 


Lifecycle costs In $000 
Research and development 275 
Design 120 
Production costs 520 
Marketing costs 485 
Distribution costs 65 
Customer Service costs 95 
Total lifecycle costs 1,560 


Lifecycle costing clearly takes into consideration the costs of the 
package incurred during the entire lifecycle — over $1.5 m. Accordingly, 
from lifecycle costing, the management can know whether the revenue 
earned by the product is sufficient to cover the whole costs incurred 
during its life cycle. 


When viewed as a whole, there are opportunities for cost reduction and 
minimisation (and thereby scope for profit maximisation) in several 
categories of cost: 


. For example, initiatives could be taken to reduce testing costs — 
and therefore the 'Research and Development' category. 


. Likewise, proper planning and a tight control on transportation and 
handling costs could minimise distribution costs. 


These opportunities for cost reduction are unlikely to be found when 
management focuses on maximising profit in a period-by-period basis. 


Only on knowing the lifecycle costs of a product can a business 
decide appropriately on its price. This, coupled with planning of the 
different phases of the product's life, could give rise to the following 

actics: 


LAUNCH GROWTH MATURITY DECLINE 
High prices to Competition Sales Superior 
recoup high increases; slowdown and | products appear 
development reduce price | level off; the — our prices 
costs; high to remain market price is | must be cut to 
returns before competitive. maintained. maintain sales. 
competitors Upgrades 
enter the market. and/ornew 

markets 

should be 

considered. 
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Not all investment decisions involve large initial capital outflows or the 
purchase of physical assets. The decision to serve and retain customers 
can also be a capital budgeting decision even though the initial outlay 
may be small. For example a credit card company or an insurance 
company will have to choose which customers they take on and then 
register them on the company’s records. The company incurs initial 
costs due to the paperwork, checking creditworthiness, opening policies, 
etc. for new customers. It takes some time before these initial costs are 
recouped. Research has also shown that the longer a customer stays 
with the company the more profitable that customer becomes to the 
company. 


Thus it becomes important to retain customers, whether by good 
service, discounts, other benefits, etc. A customer's ‘life’ can be 
discounted and decisions made as to the value of, say, a ‘five-year-old’ 
customer. Eventually a point arises where profit no longer continues to 
grow; this plateau is reached between about five years and 20 years 
depending on the nature of the business. Therefore by studying the 
increased revenue and decreased costs generated by an ‘old’ customer, 
management can find strategies to meet their needs better and to retain 
them. 


Many manufacturing companies only supply a small number of 
customers, say between six and ten, and so they can cost customers 
relatively easily. Other companies such as banks and supermarkets 
have many customers and cannot easily analyse every single customer. 
In this case similar customers are grouped together to form category 

types and these can then be analysed in terms of profitability. 


For example, the UK banks, customers tend to move from one category 
to another as they age and as their financial habits change. Customers 
with large mortgages, for example, are more valuable to the bank than 
customers who do not have a large income and do not borrow money. 


KAPLAN PUBLISHING 4117 


Specialist cost and management accounting techniques 


A service organisation will provide services that have life cycles. For 
example, a company leasing heavy machinery to clients could use LCC 
to predict the total costs, resources, utilisation and productivity for an 
asset over its entire life cycle: thus, LCC is an excellent tool for 
assessing alternatives, which has made it very common in the 
procurement of large assets. 


All pertinent cash flows that go to form the complete service over the life 
of the machine are important, and consideration should be given in 
advance as to how to carry them out so as to minimise the whole-life 
cost. A simple model is shown below: 


Year1 Year2 Year3 Year4 Year5 Year6 
$000 $000 $000 $000 $000 $000 


Purchase cost of asset 800 800 
Labour costs (operator) 30 31 32 33 34 160 
Parts and materials 10 15 15 18 18 76 
Fuel 80 96 115 138 166 595 
Lubricants 8 8 8 8 8 40 
Disposal (100) (100) 
Total 928 150 170 197 126 1,571 


The total cost of owning and operating the equipment is the sum of the 
individual cost elements. LCC also involves understanding the detail of 
the individual cost elements and building these up to the ultimate life 
cycle cost. Then, each cost can be broken down further. For example, 
the ‘Parts and Materials’ costs can be split as follows: 


Year1 Year2 Year3 Year4 Year5 Year6 
$000 $000 $000 $000 $000 $000 
Replacement of internal 


motor 10,000 10,000 
Basic service 5,000 5,000 2,000 4,000 4,000 2,000 
Direct administration costs 1,500 3,500 1,500 3,500 3,500 13,500 
Wiring repairs 3,500 6500 1,500 10,500 10,500 32,500 
Total 10,000 15,000 15,000 18,000 18,000 76,000 


For example, the internal motor change is scheduled to occur in Year 3. 
This is driven by an estimated life of the motor of X hours and an 
expected utilisation of the equipment of Y hours per year. If X or Y were 
to change, the model may provide a different result. 
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Assuming the LCC model above could be continuously updated, and the 
component costs automatically uploaded every time a maintenance task 
is performed, this would: 


(1) Provide the company with more accurate and robust pricing 
information 


(2) Provide a real time life cycle cost model 


(3) Enable equipment managers to see and understand the impact of 
their decisions on the life cycle cost of the asset 


(4) Allow the company to see the forward resource for parts, labour 
and materials 


(5) Allow budgeting managers to plan cash outflows for the next 
5 years and beyond. 


The benefits to adopting a life-cycle costing approach include: 


. It draws management's attention to all costs (production and non- 
production) related to a product, which other costing methods usually treat 
as period costs, including marketing, design, and research and 
development costs. 


. It focuses on measuring a product's costs from concept to withdrawal 
rather than reviewing costs on a period by period basis. 


. It aids understanding of the relationship between decisions at the 
design stage and the cost of other functions, such as marketing. 


. It focusses on the long-term returns of a product, promoting long-term 
thinking rather than short-term products with less sustainable gains. 


. Management can make better decisions as they have more accurate 
information about all the costs and revenues of each product. 


13 Environmental management accounting 


Examiner's article: visit the ACCA website, www.accaglobal.com, to review the 
examiner's article written on this topic. 
https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical-articles/Env- 
MA.html 


Organisations are beginning to recognise that environmental awareness and 
management are not optional, but are important for long-term survival and 
profitability. All organisations: 


. are faced with increasing legal and regulatory requirements relating to 
environmental management 


. need to meet customers’ needs and concerns relating to the environment 
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. need to demonstrate effective environmental management to maintain a 
good public image 


. need to manage the risk and potential impact of environmental disasters 


. can make cost savings by improved use of resources such as water and 
fuel 


. are recognising the importance of sustainable development, which is the 
meeting of current needs without compromising the ability of future 
generations to meet their needs. 


EMA is concerned with the accounting information needs of managers in 
relation to corporate activities that affect the environment as well as 
environment-related impacts on the corporation. This includes: 


. identifying and estimating the costs of environment-related activities 


. identifying and separately monitoring the usage and cost of resources 
such as water, electricity and fuel and to enable costs to be reduced 


. ensuring environmental considerations form a part of capital investment 
decisions 


. assessing the likelihood and impact of environmental risks 


. including environment-related indicators as part of routine performance 
monitoring 


. benchmarking activities against environmental best practice. 


14 Environmental concern and performance 


Martin Bennett and Peter James ('The Green Bottom Line: Management 
Accounting for Environmental Improvement and Business Benefit', 
Management Accounting, November 1998), looked at the ways in which a 
company's concern for the environment can impact on its performance: 


(a) Short-term savings through waste minimisation and energy efficiency 
schemes can be substantial. 


(b) Companies with poor environmental performance may face increased cost 
of capital because investors and lenders demand a higher risk premium. 


(c) There are a number of energy and environmental taxes, such as the 
landfill tax in the UK. 


(d) Pressure group campaigns can cause damage to reputation, or additional 
costs. 


(e) Environmental legislation may cause the 'sunsetting' of products and 
opportunities for ‘sunrise’ replacements. 


(f) The cost of processing input which becomes waste is equivalent to 5— 
10% of some organisations’ revenue. 


(g) The phasing out of CFCs has led to markets for alternative products. 
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Bennett and James ('The Green Bottom Line' 1998) went on to suggest 
six main ways in which business and environmental benefits can be 
achieved. 


(a) Integrating the environment into capital expenditure decisions 
(by considering environmental opposition to projects which could 
affect cash flows, for example). 


(b) Understanding and managing environmental costs. Environmental 
costs are often hidden in overheads, and environmental and 
energy costs are often not allocated to the relevant budgets. 


(c) Introducing waste minimisation schemes. 


(d) Understanding and managing life cycle costs. For many products, 
the greatest environmental impact occurs upstream (such as 
mining raw materials) or downstream from production (such as 
energy to operate equipment). This has led to producers being 
made responsible for dealing with the disposal of products such as 
cars, and government and third party measures to influence raw 
material choices. Organisations therefore need to identify, control 
and make provision for environmental lifecycle costs and work with 
suppliers and customers to identify environmental cost reduction 
opportunities. 


(e) Measuring environmental performance. Business is under 
increasing pressure to measure all aspects of environmental 
performance, both for statutory disclosure reasons and due to 
demands for more environmental data from customers. 


(f) Involving management accountants in a strategic approach to 
environment-related management accounting and performance 
evaluation. A 'green accounting team' incorporating the key 
functions should analyse the strategic picture and identify 
opportunities for practical initiatives. It should analyse the short- 
medium-and long-term impact of possible changes in the following: 


(1) Government policies, such as transport. 

(2) Legislation and regulation. 

(3) Supply conditions, such as fewer landfill sites. 

(4) Market conditions, such as changing customer views. 


(5) Social attitudes, such as to factory farming. 


(6) Competitor strategies. 
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Possible actions include the following: 


(1) Designating an ‘environmental champion’ within the strategic 
planning or accounting function to ensure that environmental 
considerations are fully taken into account. 


(2) Assessing whether new data sources are needed to collect more 
(and better) data. 


(3) Making comparisons between sites/offices to highlight poor 
performance and generate peer pressure for action. 


(4) Developing checklists for internal auditors. 


Such analysis and action should help organisations to better understand 
present and future environmental costs and benefits. 


There are a number of ways in which environmental issues can have an | 
impact on the financial performance of organisations. 


| 
Improving revenue 


Producing new products or services which meet the environmental 
needs or concerns of customers can lead to increased sales. It may also 
be possible to sell such products for a premium price. Improved sales 
may also be a consequence of improving the reputation of the business. 


It is possible that in the future, rather than good environmental 
management resulting in improved sales, poor management will lead to 
losses. All businesses will be expected to meet a minimum standard 
related to environmental issues. 


Cost reductions 


Paying close attention to the use of resources can lead to reductions in 
cost. Often simple improvements in processes can lead to significant 
costs savings. 


Increases in costs 


There may be increases in some costs, for example the cost of 
complying with legal and regulatory requirements, and additional costs 
to improve the environmental image of the organisation. However some 
of these costs may be offset by government grants and this expenditure 
may save money in the long-term as measures taken may prevent future 
losses. 


Costs of failure 


Poor environmental management can result in significant costs, for 
example the cost of clean-up and fines following an environmental 
disaster. 
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Beyond Meat is creating faux-meat products to appeal to a customer 
base that is increasingly concerned with the environmental impact of the 
meat industry. A study has found that one of the products, the ‘beyond 
burger’, uses 93% less land, 46% less energy, and produced 90% fewer 
greenhouse gas emissions compared to its meat based counterpart. 
This environmental focus has seen revenues grow from $16 million in 
2016 to $407 million in 2020. 


Nike Inc. have managed to reduce the raw material and labour time 
needed by introducing a more efficient way to produce its clothing. This 
has reduced the waste going to landfill by approximately 3.5 million Ibs 
since introducing the new approach to production in 2012, and has also 
reduced production costs. Nike also has a line of sustainable products 
made from recycled materials, to appeal to the more climate conscious 
customer. 


Google, Facebook and Amazon have committed to getting 100% of the 
power for their data centres from renewable sources such as wind and 
solar. Not only does this lead to emission free energy, but is also 
estimated to save them approximately 10% on energy bills. 


15 Identifying and accounting for environmental costs 


Management are often unaware of the extent of environmental costs and 
cannot identify opportunities for cost savings. Environmental costs can be split 
into two categories: 


Internal costs 


These are costs that directly impact on the statement of profit or loss for a 
company. There are many different types, for example: 


. improved systems and checks in order to avoid penalties/fines 
. waste disposal costs 


. product take back costs (i.e. in the EU, for example, companies must 
provide facilities for customers to return items such as batteries, printer 
cartridges etc. for recycling. The seller of such items must bear the cost of 
these "take backs") 


. regulatory costs such as taxes (e.g. companies with poor environmental 
management policies often have to bear a higher tax burden) 


. upfront costs such as obtaining permits (e.g. for achieving certain levels of 
emissions) 


. back-end costs such as decommissioning costs on project completion. 
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External costs 


These are costs that are imposed on society at large, but not borne by the 
company that generates the cost in the first instance. For example, 


. carbon emissions 

. usage of energy and water 
. forest degradation 

. health care costs 

. social welfare costs. 


However, governments are becoming increasingly aware of these external 
costs and are using taxes and regulations to convert them to internal costs. For 
example, companies might have to have a tree replacement programme if they 
cause forest degradation, or they receive lower tax allowances on vehicles that 
cause a high degree of harm to the environment. On top of this, some 
companies are voluntarily converting external costs to internal costs. 


16 Other classifications 


Other classification include: 
(1) Hansen and Mendoza: 


(i) Environmental prevention costs: the costs of activities undertaken to 
prevent (or reduce) the production of waste. Examples include the 
costs of the design and operation of processes to reduce 
contaminants, fitting of carbon dioxide filters, insulation, training 
employees, recycling products and obtaining certification relating to 
meeting the requirements of national and international standards. 


(ii) Environmental detection costs: costs incurred to ensure that the 
organisation complies with regulations and voluntary standards. 
Examples include performing contamination tests and inspecting 
products to ensure regulatory compliance. 


(iii) Environmental internal failure costs: costs incurred from performing 
activities that have produced contaminants and waste that have not 
been discharged into the environment. Recycling scrap, treatment of 
waste products, or disposing of toxic materials, are examples. 


(iv) Environmental external failure costs: costs incurred on activities 
performed after discharging waste into the environment. Examples 
include the costs of cleaning up contaminated soil, oil spills, or 
restoring land to its natural state. 


(2) The US Environmental Protection Agency makes a distinction between 
four types of costs: 


(i) Conventional costs: raw materials and energy costs having 
environmental relevance 
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(ii) Potentially hidden costs: costs captured by accounting systems but 


then losing their identity in 'general overheads' 


(iii) Contingent costs: costs to be incurred at a future date, e.g. clean-up 


costs 


(iv) Image and relationship costs: costs that, by their nature, are 


intangible, for example the costs of preparing environmental reports. 


The United Nations Division for Sustainable Development describes 
environmental costs as comprising of costs incurred to protect the 


environment (for example, measures taken to prevent pollution) and costs 
of wasted material, capital and labour, i.e. inefficiencies in the production 


process. 


[Z] | Further examples of environmentat costs | 


Regulatory 
Notification 
Reporting 
Monitoring/testing 
Studies/modelling 
Remediation 
Record keeping 
Plans 

Training 

Inspections 
Manifesting 
Labelling 
Preparedness 
Protective equipment 
Medical surveillance 
Environmental 
insurance 

Financial assurance 
Pollution control 
Spill response 
Storm water 
management 
Waste management 
Taxes/fees 


Upfront 

Site studies 

Site preparation 
Permitting 

R&D 

Engineering and 
procurement 
Installation 
Conventional costs 
Capital equipment 
Materials 

Labour 

Supplies 

Utilities 
Structures 
Salvage value 


Back-end 

Closure/ 
decommissioning 
Disposal of inventory 
Post-closure care 
Site survey 


Voluntary 

(beyond 
compliance) 
Community relations/ 
outreach 
Monitoring/testing 
Training 

Audits 

Qualifying suppliers 
Reports (e.g. annual 
environmental 
reports) 

Insurance 

Planning 

Feasibility studies 
Remediation 
Recycling 
Environmental 
studies 

R&D 

Habitat and wetland 
protection 
Landscaping 

Other environmental 
projects 

Financial support to 
environmental groups 
and/or researchers 
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Test your understanding 9 — Environmental costs 


Which TWO of the following activities are environmental prevention 
costs? 


A Fitting of carbon filters to reduce carbon emissions 


B Water purification treatment to clean waste water before it leaves 
the factory 


C Capturing an recycling of exhaust gases to generate energy 
D Insulation of heating pipes to reduce heat loss 
E Fitting air quality monitors to identify levels of emissions into the 


atmosphere 


EMA techniques 


The most appropriate management accounting techniques for the identification 
and allocation of environmental costs are those identified by the United Nations 
Division for Sustainable Development. These include (Source: Student 
Accountant, Issue 15): 


(1) 


(2) 
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Input/output analysis 


This technique records material inflows and balances this with outflows on 
the basis that what comes in, must go out. 


For example, if 100 kg of materials have been bought and only 80 kg of 
materials have been produced, then the 20 kg difference must be 
accounted for in some way. It may be, for example, that 10% of it has been 
sold as scrap and 90% of it is waste. By accounting for outputs in this way, 
both in terms of physical quantities, and, at the end of the process, in 
monetary terms too, businesses are forced to focus on environmental costs. 


Flow cost accounting 


This technique uses not only material flows, but also the organisational 
structure. It makes material flows transparent by looking at the physical 
quantities involved, their costs and their value. It divides the material flows 
into three categories: material, system and delivery and disposal. The 
values and costs of each of these three flows are then calculated. 


The aim of flow cost accounting is to reduce the quantity of materials 
which, as well as having a positive effect on the environment, should have 
a positive effect on a business' total costs in the long run. 
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(3) Activity-based costing 


ABC allocates internal costs to cost centres and cost drivers on the basis 
of the activities that give rise to the costs. In an environmental accounting 
context, it distinguishes between environment-related costs, which can be 


attributed to joint cost centres, and environment-driven costs, which tend 
to be hidden on general overheads. 


(4) Lifecycle costing 


Within the context of environmental accounting, lifecycle costing is a 
technique which requires the full environmental consequences, and, 
therefore, costs, arising from the production of a product to be taken 
account across its whole lifecycle, literally ‘from cradle to grave’. 


18 EMA: Advantages and disadvantages 


Advantages of environmental 
costing 


Disadvantages 


. better/fairer product costs 


. improved pricing — so that 
products that have the biggest 
environmental impact reflect this 
by having higher selling prices 


. better environmental cost 
control 


. facilitates the quantification of 
cost savings from 
"environmentally-friendly" 
measures 


. should integrate environmental 
costing into the strategic 
management process 


. reduces the potential for cross- 
subsidisation of environmentally 
damaging products 


. time consuming 
. expensive to implement 


. determining accurate costs and 
appropriate costs drivers is 
difficult 


. external costs not experienced 
by the company (e.g. carbon 
footprint) may still be ignored/ 
unmeasured 


. some internal environmental 
costs are intangible (e.g. impact 
on employee health) and these 
are still ignored 


. a company that incorporates 
external costs voluntarily may 
be at a competitive disadvantage 
to rivals who do not do this 
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LF] Test your understanding 10 - EMA 


A manufacturer includes environmental costs in product costs. Total 
environmental costs for the previous period were as follows: 


$000 
Staff training on environmental awareness 50 
Supplier compliance monitoring 15 
Waste disposal costs 85 
Site feasibility studies 10 
Site clean-up costs 40 
Off-set costs 5 
Protective equipment costs 4 
Certification costs 1 
External failure costs 8 
Total 218 


What is the total of these costs that will be classified as 
environmental prevention costs? 


A $50,000 
B $65,000 
C $79,000 
D $80,000 


19 Environmental and sustainability factors 


Organisations are facing an increasingly urgent challenge to ensure they are 
operating in an environmentally conscious and sustainable fashion. This is as a 
result of increasing pressures from customers, governments, shareholders, and 
regulators. 


Whilst adopting a more sustainable business model can be a challenge, and 
can potentially impact profitability in the short term, businesses are increasingly 
seeing it as an opportunity to establish more long-term, sustainable revenue 
streams, and are identifying areas of value creation arising from these 
opportunities. 


LO} “Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet 
their own needs.” 


(The UN’s Bruntland Report) 
Sustainability can thus be thought of as an attempt to provide the best 


outcomes for the human and natural environments, both now and into the 
indefinite future. 
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One aspect of this is the ability of the business to continue to exist and conduct 
operations with no effects on the environment that cannot be offset or made 
good in some other way. 


Importantly, it refers to both the inputs and outputs of any organisational 
process. 


. Inputs (resources) must only be consumed at a rate at which they can be 
reproduced, offset or in some other way not irreplaceably depleted. 


. Outputs (such as waste and products) must not pollute the environment at 
a rate greater than can be cleared or offset. 


Firms should use strategies to neutralise these impacts by engaging in 
environmental practices that will replenish the used resources and eliminate 
harmful effects of pollution. 


Accounting for sustainability factors 


Some of the key issues organisations face in accounting for sustainability 
factors include: 


. There is no globally accepted framework for sustainability reporting, so 
there is no consistent guidance available. 


. There may be insufficient skills or resources within the organisation to 
identify and report on sustainability issues. 


. There may be a reluctance to focus on factors that may be detrimental to 
the primary objective of maximising shareholder wealth. 


In response to these challenges, a common approach is to focus on a triple 
bottom line reporting framework: 


Triple bottom line reporting 


A well-known saying in the world of business is 'what gets measured gets done'. 
If we want firms to change their behaviour with respect to sustainability, then 
there need to be systems in place that measure the economic, social and 
environmental impact of the firm's activities. Once these areas can be quantified 
in some way, then managers will take steps to improve their performance and 
incorporate such issues into future decisions. 


A number of reporting frameworks have been developed to help in accounting 
for sustainability, including the notion of triple bottom line (TBL) reporting. 


TBL reporting expands the traditional company reporting framework to take into 
account environmental and social performance in addition to financial 
(economic) performance. 


TBL attempts to show the full cost of any plans or development. 


A key aspect of TBL is that it relates to both performance measurement and 
decision making. Once targets are set for these aspects and performance is 
measured, then firms will incorporate the effects into decision making. 


The concept is often explained using the triple 'P' headings of 'Planet, People 
and Profit’. 
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Planet 
This focuses on an organisation’s ‘environmental performance’. 


. A TBL company will try to reduce its 'ecological footprint’ by managing 
resource consumption, energy usage and limiting environmental damage. 


For example, production processes will be efficient in terms of resource 
use and environmentally-damaging outputs such as toxic waste 
eliminated. 


. The drive for environmental sustainability also means that TBL companies 
will not be involved in resource depletion. 


For example, fish stocks are maintained at sustainable levels and timber 
use is balanced by replanting to retain the resource into the future. 


Typical measures include: 

- Electricity consumption 

- Fossil fuel consumption 

— Water usage 

— Amount of greenhouse gases and other pollutants produced 

- Percentage of resources recycled compared with dumped as landfill. 
People 

This is a focus on the ‘social performance’ of a TBL business. 

. A TBL business will ensure workers’ rights are respected. 


For example, it will pay its workers fair wages, maintain a safe working 
environment and not use child labour. 


. Similarly, the company would promote its surrounding community, for 
example by providing educational opportunities or a safe community to live 
in. 


Typical measures include: 

— Jobs created/unemployment rates 

— Average pay levels 

- Health and safety measures, such as accident rates 

- Equality measures such as the diversity of employees. 
Profit 

This is related to the ‘economic performance’ of an organisation. 


. A TBL company will try to balance the profit objective with the other two 
elements of the TBL. 


Typical measures include: 
- Profitability of individual businesses/divisions 


— Taxes paid. 
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7] Test your understanding 11 — TBL 


A UK company is looking at building a new factory in a developing 
country where there is currently high unemployment. Employees will 
work long hours with hazardous materials and the factory will produce 
levels of pollution that are legal in the country concerned but not in the 
UK. The company plans to build houses, schools and a health centre 
near the factory to look after employees. 


Comment on the plan from a TBL perspective. 


20 The role of the management accountant 


Professional accountants have a responsibility to act in the public interest. This 
includes supporting sustainability and sustainable development and considering 
the risks to society as a whole of not acting sustainably. 


Management accountants, as trusted advisors, will be at the heart of action on 
sustainability. They will apply their skills and competencies to help develop 
sustainable strategies that are more forward looking, about value creation 
and risk mitigation and are not focused on unsustainable behaviour such as 
short-termism or adverse resource usage. 


Creating an ethics-based culture 


Culture refers to the sum total of all the beliefs, attitudes, norms and customs 
that prevail within an organisation — 'the way we do things around here’. Ideally 
we want a culture that supports sustainability. 


Finance professionals can help in creating and promoting an ethics-based 
culture that discourages unethical or illegal practices, including money 
laundering, terrorist financing, fraud, theft, bribery, non-compliance with 
applicable regulations, bullying and short-term decision-making. 


Championing sustainability 


Rather than taking a reactive, passive approach to sustainability, finance 
professionals should take the initiative in raising awareness of social 
responsibility and the need to consider the impact of decisions and actions on 
sustainability. However, they need to remain objective while doing this. 


This will involve promoting sustainable practices through the organisation in 
relation to the following: 


Products and services 


. Does making the product use inputs/materials/ingredients from renewable 
sources only? 


. Does the firm source raw materials in ways that support their 
replenishment, safeguard natural habitats and ensure good animal welfare 
standards? 


. What is the expected life of the product? 
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Customers 


The supply chain 


The workplace 


Employees 


How much of the product (including packaging) can be recycled? 
Is the level of packaging excessive? 


Can the product/service be made more inclusive? E.g. the introduction into 
he Mattel Barbie range of dolls with different skin tones, hair types and 
body types and dolls with disabilities. 


Does the firm have a recycling programme? 
What incentives are given to customers to encourage them to recycle? 


Does the firm encourage/help customers reduce their carbon footprint? 


Does the firm incorporate environmental considerations when selecting 
suppliers? For example, would it use a supplier with a poor record on 
pollution? 


Does the firm use suppliers who are geographically close to reduce the 
impact of transportation in terms of fuel used and exhaust emissions? 


Does the firm pay fair prices to suppliers or does it use its buying powers 
o drive prices down to very low levels? 


Does the firm encourage/help suppliers reduce their carbon footprint? 


Does the firm help suppliers reduce waste sent to landfill? 


Does the firm have measurable targets for energy/water usage? 
Is the building energy efficient? 


Is the workplace a safe, comfortable, pleasant environment to work in? 


Does the firm look after its employees in terms of working conditions, 
employment rights, job security, etc. or are staff ‘hired and fired’ when 
necessary? 


Does the firm contribute to community projects? 


Does the firm ensure equitable treatment to all employees? 


Other business functions and processes 


132 


Does the firm take into account environmental impacts of activities when 
making decisions? 


Does the firm measure the impact of social initiatives? 
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Risk management 


Many management accountants are involved in risk management as it is a key 
aspect of good corporate governance. For many firms this includes assessing 
risks such as the actions of competitors, the risk of machine breakdown, bad 
publicity, terrorist attacks etc. 


However, this needs to be extended to include evaluating and quantifying 
reputational and other ethical risks. 


In particular accountants can help highlight the risks of not acting sustainably. 


Performance management 


Performance management and decision making are areas that traditionally 
involve accountants and other finance professionals. As discussed above, 
accountants could encourage the firm to switch to ‘triple bottom line reporting’. 


Marks and Spencer's ‘Plan A’ approach to sustainability and CSR is 
seen by many as an example of best practice in the retail industry and 
the company has received many industry and independent awards in 
this area. 


Marks and Spencer has objectives in the following categories: 


Climate change 
. Help customers reduce carbon footprint 


. Reduce operational greenhouse emissions 


. Improve energy efficiency 

. Help suppliers reduce their carbon footprint. 

Waste 

. Help customers reuse or recycle all products and packaging 


. Reduce level of operational and construction waste sent to landfill 


. 
I 
K 


p suppliers reduce waste sent to landfill. 


Natural resources 
. Ensure efficient use of natural resources 


. Source raw materials in ways that support their replenishment, 
safeguard natural habitats and ensure good animal welfare. 
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Being a fair partner 

. Pay fair prices to suppliers 

. Support local communities 

. Ensure good working conditions for everyone involved in the 
supply chains. 

Health and wellbeing 

. Improve health and nutritional benefits of products sold 


. Influence diet and lifestyle choices, through clear nutritional 
labelling and information 


. Encourage customers and employees to become more active. 


Note: These are broken down into over 180 sub-objectives. 


Test your understanding 12 — Sustainability 


Jadie works as a management accountant for a company that makes 
fish pies, fish fingers and breaded scampi for a major supermarket 
chain. The company’s marketing includes a statement that all fish is 
obtained from renewable sources. 

Recently Jadie came across a supplier's invoice for monkfish, a species 
identified by Greenpeace as being under particular pressure from 
fishing. 


Comment on the situation, firstly from a sustainability perspective 
and secondly from an ethical perspective. What should Jadie do? 


KAPLAN PUBLISHING 


W 


Chapter 4 


21 Chapter summary 


THROUGHPUT ACCOUNTING 

e Materials are the only variable cost 
© Throughput = sales — materials 
© TPAR = Throughput per unit/ 
Product's time on the bottleneck 
resource 


ABC 
Identify costs drivers 

Group costs into cost pools 
Estimate cost driver volume 
Calculate OH rate per cost driver 
Apportion costs on the basis of 
cost drivers. 


ENVIRONMENTAL 
TARGET COSTING ACCOUNTING 3 
e Set selling price e Discuss the issues 
based on market ADVANCED business face in the 
competition COSTING management of 
© Deduct required METHODS environmental costs 
profit to identify e Describe the 
target cost different methods a 
© Try to close cost business may use to 
gap. account for its 
environmental costs 


LIFE-CYCLE COSTING ENVIRONMENTAL AND 
œ Costs vary throughout the product SUSTAINABILITY FACTORS 


life-cycle (PLC) Triple bottom line reporting 
e Need to consider the whole of the © Planet 


PLC when assessing performance. * People 


e Profit 
The role of the management 


accountant 
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Test your understanding answers 


Test your understanding 1 — Cabal 


Direct costs 


Full production cost 


(b) ABC 
Workings 


Batches 

Setups 

Special parts 
Orders 

Direct labour hours 
Cost driver rates 
Special parts 
handling 

Order handling 
Materials handling 
Other overheads 


Setup costs 


Other overheads 


Production overhead 


Special parts handling costs 
Order handling costs 
Materials handling costs 


(a) Traditional absorption costing 
Budgeted direct labour hours 
(24,000 x 1.0) + (24,000 x 1.5) 
Budgeted overhead costs 
Recovery rate per direct labour hour 


60,000 
$432,000 
$7.20 
Plus Doubleplus 
$ $ 
12.00 24.00 
7.20 10.80 
19.20 34.80 
Plus Doubleplus Total 
12 240 252 
12 720 732 
24,000 96,000 120,000 
10 140 150 
24,000 36,000 60,000 
$73,200/732 $100 per setup 
$60,000/120,000 $0.50 per part 
$19,800/150 $132 per order 
$63,000/252 $250 per batch 
$216,000/60,000 $3.60 per hour 
Plus Doubleplus Total 
1,200 72,000 73,200 
12,000 48,000 60,000 
1,320 18,480 19,800 
3,000 60,000 63,000 
86,400 129,600 216,000 
103,920 328,080 432,000 
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Number of units 24,000 24,000 
$ $ 
Direct cost 12.00 24.00 
Overhead cost per unit 4.33 13.67 
Full cost 16.33 37.67 


Note: In the example above the full production costs were: 


Plus Doubleplus 


Using traditional absorption costing $19.20 $34.80 
Using ABC $16.33 $37.67 
Assume the selling prices are $25.00 $40.00 
Using absorption costing sales margins are 23.2% 13.0% 
ABC sales margins are 34.7% 5.8% 


(c) The reasons for the difference in the production cost per unit 
between the two methods 


— The allocation of overheads under absorption costing was 
unfair. This method assumed that all of the overheads were 
driven by labour hours and, as a result, the Double Plus 
received 1.5 times the production overhead of the Plus. 


- However, this method of absorption is not appropriate. The 
overheads are in fact driven by a number of different factors. 
There are five activity costs, each one has its own cost driver. 
By taking this into account we end up with a much more 
accurate production overhead cost per unit. 


- Using ABC, the cost per unit of a Double Plus is significantly 
higher. This is because the Double Plus is a much more 
complex product than the Plus. For example, there are 140 
orders for the Double Plus but only 10 for the Plus and there 
are 4 special parts for the Double Plus compared to only one 
for the Plus. As a result of this complexity, the Double Plus 
has received more than three times the overhead of the Plus. 


— This accurate allocation is important because the production 
overhead is a large proportion of the overall cost. 
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(d) The implications of using ABC 
- Pricing — pricing decisions will be improved because the price 


will be based on more accurate cost data. 
- Decision making — this should also be improved. For 


example, research, production and sales effort can be 


directed towards the most profitable products. 


- Performance management — should be improved. ABC can 
be used as the basis of budgeting and forward planning. The 
more realistic overhead should result in more accurate 
budgets and should improve the process of performance 
management. In addition, an improved understanding of what 
drives the overhead costs should result in steps being taken 
to reduce the overhead costs and hence an improvement in 


performance. 


— Sales strategy — this should be more soundly based. For 
example, target customers with products that appeared 


unprofitable under absorption costing but are actually 
profitable, and vice versa. 


Test your understanding 2 — Theory of constraints 


A B c „ Sales Demand: 
4oounits [| 300units | 25ounits f° 50ounitsper 


week 


The additional sales can be calculated as follows: 


Capacity A B c Demand | Production 


Current 400 300 250 500 


250 


Machine C is the bottleneck as this restricts output to 250 units, 


choose option C to solve this 


Option (3) | 400 300 250 + 500 
300 = 
550 


300 


Machine B is now the bottleneck as this restricts output to 300 
(an increase of 300 — 250 = 50) 


Opt (2) 400 | 300x2]| 550 500 
and (3) = 600 


400 
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Machine A is now the bottleneck as this restricts output to 400 
(an increase of 400 — 250 = 150) 
Opt (1) 550 600 550 500 500 
(2) (3) 
Demand is now the bottleneck as this restricts output to 500 (an 
increase of 500 — 250 = 250) 


The current capacities are A = 400, B = 300, C = 250 with demand of 
500 units. Because the lowest of the capacities is 250 this is all we will 
be able to produce and sell hence this is the production figure. 


As process C has the lowest capacity of the 3 processes, we should do 
option (3) first to solve this bottleneck. This increases machine C 
capacity by 300. So process A and B stay the same in terms of capacity 
as we have done nothing except by an additional machine for process C. 
The capacity in process C goes from 250 to 550 as it increases by 300. 
So now we have: 


A = 400, B = 300, C = 550 with demand of 500 units 


The lowest of the capacities is 300 on process B now so we will be able 
to produce and sell this amount hence this is the production figure. The 
production and sales have gone from 250 to 300 so a 50 increase. Each 
of these units has a benefit of $25,000 so this is a benefit of $25,000 x 
50 = 1,250,000 less the $2m cost of the machine giving a net cost of 
$750,000. 


As this doesn't give us a benefit, it is worth investigating further. Process 
B is now our bottleneck since once we have bought another machine for 
process C, our lowest capacity is 300. So we can attempt to resolve this 
by replacing the process B machine (option 2). So process A stays the 
same in terms of capacity as we have done nothing except by an 
additional machine for process C and replace process B machine. The 
capacity in process B doubles from 300 to 600. So now we have: 


A = 400, B = 600, C = 550 with demand of 500 units 


The lowest of the capacities is now 400 on process A so we will only be 
able to produce and sell this amount hence this is the production figure. 
The production and sales have gone from the original 250 to 400 soa 
150 increase. Each of these units has a benefit of $25,000 so this is a 
benefit of $25,000 x 150 = 3,750,000 less the $2m and $1.5m cost of 
the machines giving a net benefit of $250,000. 


Whilst this is good, it could be better so it is worth seeing whether we 
should do all three options. Process A is now our bottleneck since once 
we have bought another machine for process C and B, our lowest 
capacity is 400. So we can attempt to resolve this by investing in a new 
process A machine (option 1). So all the capacities have changed now 
as we have bought additional machines for all processes. The capacity 
in process A increases capacity to 550. 
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So now we have: 


A = 550, B = 600, C = 550 with demand of 500 units 


The lowest of the capacities is now 550 on process A and C. We can 
produce this amount but there is no point as we only have demand of 
500 so that becomes our production level. Sales demand is our 
bottleneck. The production and sales have gone from the original 250 to 
500 so a 250 increase. Each of these units has a benefit of $25,000 so 
this is a benefit of $25,000 x 250 = 6,250,000 less the $2m and $1.5m 
and $1m cost of the machines giving a net benefit of $1,750,000. 


7] Test your understanding 3 — X Ltd 


TPAR = $28.33/$20 = 1.4165 


Return per factory hour = ($85 — $42.50)/1.5 hours = $28.33 
Cost per factory hour = $8,000/(10 x 40 hours) = $20 


7] Test your understanding 4 — Justin Thyme 
Step 1: Determine the bottleneck constraint. 
The bottleneck resource is machine time. 400 machine hours available 
each week = 24,000 machine minutes. 
Step 2: Calculate the throughput per unit for each product. 
D 
$ 
Sales price 1.40 2.80 
Materials cost 0.60 1.00 
Throughput/unit 0.80 1.80 
Step 3: Calculate the throughput per unit for each product. 
Machine time per unit 5 6 
minutes minutes minutes minutes 
Throughput per minute $0.16 $0.30 
Step 4: Rank 
Rank 4th 1st 
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Step 5: Allocate resources using this ranking and answer the question. 
The profit-maximising weekly output and sales volumes are as follows. 
Product Units Machine Throughput Total 
minutes per unit throughout 
$ $ 
D 1,500 9,000 1.80 2,700 
B 2,000 4,000 0.50 1,000 
Cc 2,500 7,500 0.60 1,500 
20,500 
A (balance) 700 3,500 0.80 560 
24,000 5,760 
Operating expenses 5,440 
Profit 320 


7] Test your understanding 5- CBF Throughput Accounting 
(1) B 


Statement (1) is correct: The Theory of Constraints is focused on 
identifying bottlenecks in a process, and how to manage that 
bottleneck. 


Statement (2) is not correct: the process is not complete once the 
bottleneck has been overcome. In fact, it is an ongoing process of 
improvement, as once the bottleneck has been elevated, it is 
probable that another bottleneck will appear, and the process will 
continue. 


Statement (3) is correct. 


Statement (4) is not correct: some limiting factors, particularly 
those external to the organisation, may be out of the organisation’s 
control. 
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(2) 


(3) 


c 
First, we establish the bottleneck: 


The 'Assembly' hours needed for maximum production are 143.75. 
This is less than the 150 hours available. The 'Quality Control' 
hours needed for maximum production are 178.33, which is greater 
than the 170 hours available. So, 'quality control hours' is the 
limiting resource/bottleneck. The 'Packaging' hours needed for 
maximum production are 234.17. This is less than the 250 hours 
available. 


Then, we calculate the throughput per unit: 


Alpha Beta Gamma 


Sales price per unit $2.00 $2.25 $1.75 
Direct materials cost per unit $0.50 $0.81 $0.35 
Throughput per unit $1.50 $1.44 $1.40 
Then, we calculate the throughput per machine hour: 

Alpha Beta Gamma 
Throughput per unit $1.50 $1.44 $1.40 
Machine time per unit — 
quality control 3 minutes 4 minutes 2 minutes 
Throughput per minute $0.50 $0.36 $0.70 
Then, we rank our products: 

Alpha Beta Gamma 

Rank 2 3 1 


Allocate resources 
Units Quality Control Quality Control 


made time taken time left 
(minutes) (minutes) 
Make 850 1,700 8,500 
Gamma first 
Then Alpha 1,000 3,000 5,500 
Finally Beta 1,375 5,500 
B 


Assembly is not a binding constraint, so increasing the capacity 
would not increase output. We are already making all we can of 
Beta, so increasing demand will not increase throughput. Despite 
labour having greater productivity, the packaging machine can do 
no more work, so no more units can be made. 
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(4) A 


Cost plus pricing does not consider elements such as competitor 
pricing strategies or how much external customers are willing to 
pay. It therefore does not consider external factors and statement 3 
is false. 


However, the mark-up on cost may be different between products 
and can be changed at any time. Therefore, statement 4 is false. 


The other statements are correct. 


LT Test your understanding 6 — Target costing 
(a) 


% $ 
Target selling price 110% 200 
Target direct cost 100% 181.82 


Polymer costs represent 60% of direct cost, so 60% x $181.82 = 
$109 per printer. 


(b) Software represents 40% of direct cost, so total direct cost 
$76/0.40 = $190. Cost gap at present is $23.70 


Therefore target cost = $190 — $23.70 = $166.30. 
$166.30 x (1 + 10% mark-up) = $182.93 


7] Test your understanding 7 — Swatch 


Your answer may include: 


. Simplification of the production process allowing cheaper unskilled 
labour to be used in place of more highly paid skilled labour. 


. Using plastics instead of metal for components. 


. Using less packaging — e.g. expensive boxes replaced with plastic 
sheaths. 


. Sharing components between models can result in economies of 
scale. (This is widely used in the car industry and has helped to 
reduce costs dramatically.) 


. Reduce stockholding costs through the introduction of a just-in time 
system. 


. Using cheaper overseas labour. 
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aj Test your understanding 8 — Life cycle 


Lifecycle costs $ million 

Total R&D costs 20.0 

Total Marketing costs (6+4+3+0.9) 12.9 
Total Production costs (1*1+5x*x09+10x08+4x 

0.5) 15.5 

48.4 

Total production (units) (1+5+10+4) 20 million 

Cost per unit (48.4 + 20) $2.42 

Comment 


. The cost was calculated at $11 per unit during the launch phase. 
Based on this cost, the accountant was right to be concerned about 
the launch price being set at $8 per unit. 


. However, looking at the whole life-cycle the marketing manager's 
proposal seems more reasonable. 


. The average cost per unit over the entire life of the product is only 
$2.42 per unit. Therefore, a starting price of $8 per unit would 
seem reasonable and would result in a profit of $5.58 per unit. 


7] Test your understanding 9 — Environmental costs 
A and D 


These costs are both prevention costs as they are reducing or 
preventing emissions. 


B and C are both internal failure costs as they are processing waste 
products before they reach the outside environment. 


E is a detection cost as it is measuring the levels of waste products 
occurring. 
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7] Test your understanding 10 - EMA 
B 
The following are likely to be classed as environmental prevention 
costs: 
$000 
Staff training on environmental awareness 50 
Site feasibility studies 10 
Protective equipment costs 4 
Certification costs 1 
Total 65 


7] Test your understanding 11 —- TBL 
Planet 


. The level of pollution is worrying. Of particular concern is the fact 
that this would not be legal in the UK indicating that even if the 
pollution is legal in the country concerned the level is ethically 
wrong. 


. Furthermore, there is no evidence that the firm is planning any 
clean up or off-setting activities. 


People 


. Working conditions would be considered unethical and 
unsustainable. 


. However, in defence of the firm they are contributing to the local 
community via wages, job creation, housing, schools and a health 
centre. 


Profit 


. Despite the social initiatives described above, it is difficult not to 
conclude that the firm is building the factory in the country 
concerned primarily to save costs and avoid UK legislation 
regarding employment and environmental standards. 
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Test your understanding 12 — Sustainability 


From a sustainability perspective the use of monkfish should be 
discouraged as (1) overfishing could result in it no longer being a 
feasible food source — i.e. the fishing is unsustainable — and 

(2) overfishing could result in the species becoming extinct. 


In addition, from an ethical perspective, it is wrong for the company 
to mislead customers with its claims that all fish are from 
renewable sources if, in fact, that is not the case. 


In the first instance Jadie should try to gather more information. 

It may be that this particular monkfish is sourced from a fish farm 
and hence is sustainable, or that the invoice was wrong or the 
supplier sent the wrong fish and the company wouldn't knowingly 
use it or that the Greenpeace advice is not considered authoritative 
or some other reasonable explanation. 


If she is still concerned, then she should discuss the matter with 
her manager and/or the head of purchasing. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. explain the nature of CVP analysis. 


. calculate and interpret break-even point and margin of 
safety. 


. calculate the contribution to sales ratio, in single and multi- 
product situations, and demonstrate an understanding of its 
use. 


. calculate target profit or revenue in single and multi-product 
situations, and demonstrate an understanding of its use. 


. interpret break-even charts and profit-volume charts and 
interpret the information contained within each, including 
multi-product situations. 


. discuss the limitations of CVP analysis for planning and 
decision-making. 
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Breakeven 
analysis 


Single product 


Multi-product 


breakeven Limitations 
analysis 


breakeven 
analysis 


1 _Break-even analysis 


Breakeven is also known as CVP analysis, or cost-volume-profit analysis. 
Break-even analysis is the study of the effects on future profit of changes in 
fixed cost, variable cost, sales price, quantity and mix. 


CVP analysis is a particular example of ‘what if?’ analysis. A business sets a 
budget based upon various assumptions about revenues, costs, product mixes 
and overall volumes. CVP analysis considers the impact on the budgeted profit 
of changes in these various factors. 


2 Single product break-even analysis 
The breakeven point is the level of activity at which there is neither profit, nor 
loss. 


Finding the breakeven point is simple. In the following illustration, each unit sells 
for $200 and contributes $160 towards covering fixed costs of 


Selling price per unit $200 
Less: Variable cost per unit ($40) 
Contribution per unit $160 
Total fixed costs $600,000 
Profit ? 


In order to breakeven, we need to cover our fixed costs. Here, the breakeven 
point = Total fixed costs divided by the unit contribution: $600,000/$160 = 
3,750 units. 


A further example will be used to illustrate the basic formulae and calculations. 
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7] Test your understanding 1 — Break-even analysis 


The following data relate to Product PQ: 


Selling price $25 per unit 
Variable cost $20 per unit 


Fixed costs are $50,000. 

(a) Calculate the number of units that must be made and sold in order 
o break even. 

Fixed cost 


Break-even point in units = Contribution per unit 


(b) Calculate the level of activity that is required to generate a profit of 
$40,000. 


Required profit + Fixed costs 
Contribution per unit 


Level of activity to earn a required profit = 


(c) The company budgets to sell 13,000 units of Product PQ. Calculate 
he margin of safety. 


The margin of safety may be expressed in terms of units: 
Margin of safety = Budgeted level — break-even level of activity 


The margin of safety may also be expressed as a percentage of 
he original budget: 


_ Budgeted sales — Breakeven sales 


Margin of safety (%) = x100 


Budgeted sales 


(d) Calculate the contribution/sales ratio for Product PQ. 
The C/S ratio is normally expressed as a percentage. It is constant 
at all levels of activity. The C/S ratio reveals the amount of 
contribution that is earned for every $1 worth of sales revenue. 


__ Contribution 
C/S ratio =—-———_ 
Sales 


(e) Calculate the break-even point again, this time expressed in terms 
of sales revenue. 


Fixed cost 


Breakeven point in sales revenue =———_— 
p C/S ratio 


(f) Calculate the sales revenue that is required to generate a profit of 
$40,000. 


Required profit + Fixed costs 


Sales revenue required to earn a target profit = CIS ratio 
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3 Drawing a basic breakeven chart 


A basic breakeven chart records costs and revenues on the vertical axis (y) and 
the level of activity on the horizontal axis (x). Lines are drawn on the chart to 
represent costs and sales revenue. 


The breakeven point can be read off where the total sales revenue line cuts the 
total cost line. We will use a basic example to demonstrate how to draw a 
breakeven chart. The data is: 


Selling price $50 per unit 

Variable cost $30 per unit 

Fixed costs $20,000 per month 
Forecast sales 1,700 units per month 


The completed graph is shown below: 


$000 90 
80 
70 
60 


0) Se ee Variable 
cost 


Fixed cost 


10 iMargin of safety 
a ea 
0 400 800 1,200 1,600 


Number of units 


Learning to draw a chart to scale will provide a firm foundation for your 
understanding of breakeven charts. To give yourself some practice, it would be 
a good idea to follow the step-by-step guide which follows to produce your own 
chart on a piece of graph paper. You will not be asked to draw graphs in your 
exam but you may be asked to interpret one. Knowing how they are constructed 
will help you answer these types of questions. 


. Step 1: Select appropriate scales for the axes and draw and label them. 
Your graph should fill as much of the page as possible. This will make it 
clearer and easier to read. You can make sure that you do this by putting 
the extremes of the axes right at the end of the available space. 


The furthest point on the vertical axis will be the monthly sales revenue, 
that is, 


1,700 units x $50 = $ 85,000 


The furthest point on the horizontal axis will be monthly sales volume of 
1,700 units. 
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Make sure that you do not need to read data for volumes higher than 1,700 units 
before you set these extremes for your scales. 


. Step 2: Draw the fixed cost line and label it. This will be a straight line 
parallel to the horizontal axis at the $20,000 level. 


The $20,000 fixed costs are incurred in the short term even with zero activity. 


. Step 3: Draw the total cost line and label it. The best way to do this is to 
calculate the total costs for the maximum sales level, which is 1,700 units 
in our example. Mark this point on the graph and join it to the cost incurred 
at zero activity, that is, $20,000. 


$ 
Variable costs for 1,700 units (1,700 x $30) 51,000 
Fixed costs 20,000 
Total cost for 1,700 units 71,000 


. Step 4: Draw the revenue line and label it. Once again, the best way is to 
plot the extreme points. The revenue at maximum activity in our example 
is 1,700 x $50 = $85,000. This point can be joined to the origin, since at 
zero activity there will be no sales revenue. 


. Step 5: Mark any required information on the chart and read off solutions 
as required. You can check that your chart is accurate by reading off the 
breakeven point and then check this against the calculation for breakeven: 


Fixed cost 
Contribution per unit 
= 20,000/(50 — 30) = 1,000 units. 


Breakeven point in units = 


The margin of safety can be seen as the area to the right of the breakeven point 
up to the forecast sales level of 1,700. The margin of safety is the difference the 
budgeted level of activity (1,700 units), and the breakeven level of activity 
(1,000 units): a margin of safety of 700 units. Note: you can use actual sales 
instead of budgeted sales if using the margin of safety ratio as part of a 
retrospective analysis. 


The margin of safety may also be expressed as a percentage of the original 
budget: 


Budgeted sales — Breakeven sales r 
Budgeted sales 


1,700 units — 1,000 units x 
1,700 units 


Margin of safety (%) = 100 


Margin of safety (as a %) = 100 


Margin of safety = 41% 
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$ 
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The contribution breakeven chart 


One of the problems with the conventional or basic breakeven chart is that it is 
not possible to read contribution directly from the chart. A contribution 
breakeven chart is based on the same principles but it shows the variable cost 
line instead of the fixed cost line. The same lines for total cost and sales 
revenue are shown so the breakeven point and profit can be read off in the 
same way as with a conventional chart. However, it is also possible to read the 


contribution for any level of activity. 


$000 904 
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0 400 800 
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Using the same basic example as for the conventional chart, the total variable 
cost for an output of 1,700 units is 1,700 x $30 = $51,000. This point can be 
joined to the origin since the variable cost is nil at zero activity. 


The contribution can be read as the difference between the sales revenue line 
and the variable cost line. 


This form of presentation might be used when it is desirable to highlight the 
importance of contribution and to focus attention on the variable costs. 


Ensure you are familiar with these charts and that you are able to identify all the 
component parts. 


4 The profit-volume chart 


Another form of breakeven chart is the profit-volume chart. This chart plots a 
single line depicting the profit or loss at each level of activity. The breakeven 
point is where this line cuts the horizontal axis. A profit-volume graph for our 
example is shown below. 


Breakeven 
point 


oe 


$000 15 


1,200 1,600 
Number of units 


The vertical axis shows profits and losses and the horizontal axis is drawn at 
zero profit or loss. 


At zero activity the loss is equal to $20,000, that is, the amount of fixed costs. 
The second point used to draw the line could be the calculated breakeven point 
or the calculated profit for sales of 1,700 units. 


The profit-volume graph is also called a profit graph or a contribution — volume 
graph. 


The main advantage of the profit-volume chart is that it is capable of depicting 
clearly the effect on profit and breakeven point of any changes in the variables. 
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A company manufactures Product RS. Each unit of RS sells for $100. 
Variable costs are $60 per unit. 


Fixed costs are $250,000. The company budgets to produce 12,000 


units in the next period. 
Required: 
(a) Scenario | — Calculate: 


(i) The break-even point (expressed in units and $ of revenue). 


(ii) The level of activity required to generate a profit of $90,000 


(expressed in units and $ of revenue). 
(iii) The margin of safety as a percentage. 


(b) Using graph paper, draw a profit-volume chart for scenario |. 
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(c) Scenario Il — Using the graph drawn in (b), illustrate and explain 
the impact of a change in selling price to $120 per unit, on: 


| (i) | The break-even point (expressed in units and $ of revenue) 


(ii) The level of activity required to generate a profit of $90,000 
(expressed in units) 


(iii) The margin of safety, expressed in units and in % terms. 


| (a) Scenario I 


(i) Contribution per unit = $100 — $60 = $40 per unit 
| BEP (units) = $250,000 + $40 = 6,250 units 
C/S ratio = $40/$100 = 0.40 

BEP ($ revenue) = $250,000 + 0.40 = $625,000 


| (ii) Level of activity = ($90,000 + $250,000) +$40 = 8,500 units 
| 


| Level of activity = ($90,000 + $250,000) + 0.40 = $850,000 


(iii) Margin of safety = 12,000 — 6,250 = 5,750 units 
Or expressed in $ revenue = $575,000 


Margin of safety expressed as a % of the budget: 5,750 units/12,000 
units = 48% approx. 
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Product RS - Profit-Volume chart 


Profit/ # $ 
(loss) 
Level of activity 
required for 
profit = $90K Scenario | 
490000 A AEE AEE EE E S, 


1,000 2,000 3,000 4,000 5,000 6/400 7,000 8,000 9,000 10,000 11,000 12,000 


Number of units 


| produced 
$(200,000) e 
Margin of safety 
i Scenario | 
6,250 units 
| $(200,000) asid 
| $(250,000)77 Point I: Fixed 
| costs 
$00,000) 
| 
| (c) Scenario Il 
(i) Contribution per unit = $120 — $60 = $60 per unit 
BEP (units) = $250,000 + $60 = 4,167 units 
CIS ratio = $60/$120 =0.50 


‘Explain’: Graphically, point | (Fixed costs) remains the same at 
$(250,000), but RS would breakeven earlier at 4,167 units instead 
of 6,250 units. The profit line gradient steepens. This is because a 
higher selling price increased contribution per unit and fixed costs 
are recovered quicker. 


BEP ($ revenue) = $250,000 + 0.50 = $500,000 
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(ii) New CS ratio = $60/$120 =0.50 


Target revenue = ($90,000 + $250,000) = $680,000 or 
+ 0.50 5667 units 


The level of activity/number of units sold required to achieve a 
profit of $90,000 is therefore lower than in Scenario I. 
(iii) Margin of safety =12,000-4,166 = 7,834 units 


7,834 units + budgeted = 65% approx. 
12,000 units 


‘Explain’: An increased contribution impacts favourably on the 


margin of safety. Sales need to fall 65% short of budget before 
RS starts making a loss — compared with 48% in scenario I. 


Proft/ 4 $ Product RS- Profit-Volume chart 


(loss) 


Scenario It 


Scenario | 
Level of activity 


required for 
profit =$90K 


$90,000- 


T T T re 


Number of units 


produced 
$(100,000)+ 


Margin of safety 
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$(250,000)7 Point |: Fixed 
costs Margin of safety 
$300,000) Scenario It 
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Test your understanding 2 - Swim Co 


Swim Co offers training courses to athletes and has prepared the 
following breakeven chart: 


$ A 
200,000 
180,000 
160,000 
150,000 
140,000 
120,000 
100,000 

80,000 


60,000 


40,000 


20,000 


T T T T T T T 
100 200 300 400 450 500 600 


Budgeted 
Number of athletes sales level 


(a) State the breakeven sales revenue for Swim Co and calculate the 
margin of safety (as a percentage) at the budgeted sales level of 
600 athletes. 


(b) Using the chart above, explain the cost and revenue structure of 
the company. 


Test your understanding 3 — Single product 


R Company provides a single service to its customers. An analysis of its 
budget for the year ending 31 December 20X5 shows that, in Period 3, 
when the budgeted activity was 6,570 service units with a sales value of 
$72 each, the margin of safety was 21.015%. 


The budgeted contribution to sales ratio of the service is 35%. 
Required: 


Calculate the budgeted fixed costs in period 3. 
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5 Multi-product break-even analysis 


The basic breakeven model can be used satisfactorily for a business operation 
with only one product. However, most companies sell a range of different 
products, and the model has to be adapted when one is considering a business 
operation with several products. 


CVP Analysis assumes that, if a range of products is sold, sales will be in 
accordance with a pre-determined sales mix. 


When a pre-determined sales mix is used, it can be depicted in the CVP 
Analysis by assuming average revenues and average variable costs for the 
given sales mix. 


However, the assumption has to be made that the sales mix remains constant. 
This is defined as the relative proportion of each product's sale to total sales. 

It could be expressed as a ratio such as 2:3:5, or as a percentage as 20%, 
30%, 50%. 


The calculation of breakeven point in a multi-product firm follows the same 
pattern as in a single product firm. While the numerator will be the same fixed 
costs, the denominator now will be the weighted average contribution to 
sales ratio (Weighted average C/S ratio). 


In multi-product situations, a weighted average C/S ratio is calculated by using 

the formula: 

Total contribution 
Total revenue 


The weighted average C/S ratio is useful in its own right, as it tells us what 
percentage each $ of sales revenue contributes towards fixed costs; it is also 
invaluable in helping us to quickly calculate the breakeven point in sales 
revenue: 


Weighted average C/S ratio = 


Fixed cost 


PreakevenTevenug Weighted average C/S ratio 


ea 


Company A produces Product X and Product Y. Fixed overhead costs 
amount to $200,000 every year. The following budgeted information is 
available for both products for next year. 


Product X Product Y 
Sales price $50 $60 
Variable cost $30 $45 
Contribution per unit $20 $15 
Budgeted sales (in units) 20,000 10,000 
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In order to calculate the breakeven revenue for the next year, using the 
budgeted sales mix, we need the weighted average C/S ratio as follows: 
Total contribution 


Weighted average C/S ratio “TelievenuE 


(20,000 x $20) + ($10,000 x $15) 


Weighted average C/S ratio = (20,000 » $50) + (610,000 > $60) 


Weighted average C/S ratio = 34.375% 
The breakeven revenue can now be calculated this way for company A: 


Fixed costs 


Breskeventevenue™ Weighted average C/S ratio 


$200,000 


Breakeven revenue= 0.34375 


Breakeven revenue = $581,819 


Calculations in the illustration above provide only estimated information 
because they assume that products X and Y are sold in a constant mix 
of 2X to 1Y. In reality, this constant mix is unlikely to exist and, at times, 
more Y may be sold than X. Such changes in the mix throughout a 
period, even if the overall mix for the period is 2:1, will lead to the actual 
breakeven point being different than anticipated. 


6 Establishing a target profit for multiple products 


The approach is the same as in single product situations, but the weighted 
average contribution to sales ratio is now used so that: 


Fixed costs + required profit 
Weighted average C/S ratio 


Sales revenue required to earn a target profit 


Fel 


To achieve a target profit of $300,000 in Company A: 

(Fixed costs + required profit) 
W.A C/S ratio 

$200,000 + $300,000 

034375 

Sales revenue required for profit of $300,000 = $1,454,545 


Sales revenue required for profit of $300,000 


Sales revenue required for profit of $300,000 
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7 Margin of safety calculations 


The basic breakeven model for calculating the margin of safety can be adapted 
to multi-product environments. Calculating the margin of safety for multiple 
products is exactly the same as for single products, but we use the standard 
mix. The easiest way to see how it's done is to look at an example below: 


ea 


Murray Ltd produces and sells two types of sports equipment items for 
children, balls (in batches) and miniature racquets. 


A batch of balls sells for $8 and has a variable cost of $5. Racquets sell 
for $4 per unit and have a unit variable cost of $2.60. 


For every 2 batches of balls sold, one racquet is sold. Murray budgeted 
fixed costs are $407,000 per period. Budgeted sales revenue for next 
period is $1,250,000 in the standard mix. 


To calculate the margin of safety, the following steps must be followed: 


Step 1 - Calculate contribution per unit: 


Balls Racquets 
$ per batch $ per unit 
Selling price $8 $4 
Variable cost $5 $2.60 
Contribution $3 $1.40 


Step 2 - Calculate contribution per mix: 

($3 x 2 balls) + ($1.40 x 1 racquet) = $7.40 

Step 3 - Calculate the breakeven point in terms of the number of 

mixes: 

Breakeven point = Fixed costs/Contribution per mix 

Breakeven point = $407,000/$7.40 = 55,000 mixes 

Step 4 - Calculate the breakeven point in terms of the units of the 
products: 

55,000 mixes x 2 = 110,000 balls 55,000 mixes x 1 = 55,000 racquets 


Step 5 - Calculate the breakeven point in terms of revenue 
($8 x 110,000 balls) + ($4 x 55,000 racquets) = $1,100,000 


Step 6 - Calculate the margin of safety: 


Budgeted sales — breakeven sales = $1,250,000 — $1,100,000 = 
$150,000 


Or, as a percentage, ($1,250,000 — $1,100,000)/$1,250,000 = 12% 
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8 The multi-product profit-volume graph — Step-by-step 


In a multi-product environment, two lines must be shown on the profit-volume 
graph: 


(1) One straight line, where a constant mix between the products is 
assumed. 


(2) One bow shaped line, to see how the individual products contribute to 
profit rather than as a constant mix. It is assumed that the company sells 
its most profitable product first and then its next most profitable product, 
and so on. 


Step 1: Calculate the C/S ratio of each product being sold, and rank the 
products in order of profitability (in other words, products are ranked in 
decreasing order based on the size of their C/S ratio with the highest C/S ratio 
product ranked first). 


Step 2: Draw the graph, showing cumulative sales on the x-axis. The products 
are shown individually on a graph from left to right, in order of the size of their 
C/S ratio (and therefore based on the Step 1 ranking above). For example, if we 
assume 3 products X, Y and Z, then the following graph could be drawn, with ‘V’ 
representing the total sales. At an output of 0, the profit earned will amount to 
the company’s fixed costs, represented by point k on the chart. 


Profit 
ion 


+ > 
y Sales 
Revenue 
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Step 3: Draw the line km, that represents the profit earned by product X — the 
slope of the line is determined by the contribution per unit earned on sales of 


that product. 
Profit 
4 earned 
+ > 
v Sales 
m Revenue 
k 


Step 4: Draw the line mn, that represents the profit earned by product y, which 


has a lower contribution per unit than product X. The line nj is the profit earned 
by the least profitable product, product Z. 


Profit 
A earned 


Sales 
Revenue 
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Step 5: Draw the line joining points k and j: it reflects the average profitability of 
the three products, and each point on that line represents the profit earned for 
the associated output, assuming that the three products are sold in the standard 
product mix, i.e. the mix implied in the construction of the chart. Accordingly, the 
indicated breakeven point only applies if the products are sold in the standard 
product mix. 


It can also be seen that breakeven can also occur at lower levels of output, 
provided the proportions of the products are changed. For example, the point B 
where the line kmnj crosses the horizontal axis indicates a possible breakeven 
point. 


Profit 
# earned 


Sales 
Revenue 


N 


Breakeven point 


Plotting products individually may present the following benefits in a decision- 
making process: 


. In order to improve overall profitability, it may be worth considering an 
increase in the sales of the product with the highest C/S ratio, even if it 
means as decrease in the least profitable product. 


. It helps managers decide which products should be continued or 
abandoned. 


. It also helps management focus on the price of products and whether 
some prices should be raised in order to improve the individual product's 
C/S ratio. 


. Last, it clarifies what changes in selling prices and sales volumes will have 
on breakeven points and profits. 
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BJS Ltd produces and sells the following three products: 


Product X bg Z 

Selling price per unit $16 $20 $10 
Variable cost per unit $5 $15 $7 
Contribution per unit $11 $5 $3 


Budgeted sales volume 50,000 units 10,000 units 100,000 units 


The company expects the fixed costs to be $450,000 for the coming 
year. Assume that sales arise throughout the year in a constant mix. 
Required: 

(a) Calculate the weighted average C/S ratio for the products. 

(b) Calculate the break-even sales revenue required. 

(c) Calculate the margin of safety required. 

(d) Calculate the revenue required to achieve a target profit of 


$900,000. 

(e) Draw a multi-product profit-volume chart assuming the budget is 
achieved. 

Solution 

(a) 
Product Contribution | Sales revenue CIS ratio 

$000 $000 

X 550 800 0.6875 
Y 50 200 0.25 
Z 300 1,000 0.30 
Total 900 2,000 


i D i , Total contribution 

Weighted average contribution to sales ratio = ————————— 
Total sales 

_ $900,000 

~ $2,000,000 

= 0.45 or 45% 


(b) 


g _ Fixed costs 
Breakeven sales revenue required = CS ratio 
_ $450,000 
~~ 45% 
= $1,000,000 
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(c) 


Budgeted revenue = $2,000,000 (from part a) 

Breakeven revenue = $1,000,000 (from part b) 

Margin of safety in $ = budgeted revenue — breakeven revenue 
Margin of safety in $ = $2,000,000 — $1,000,000 = $1,000,000 


budgeted revenue — breakeven revenue 


Margin of safety in % = x 100 


(d) 


Revenue required to achieve a target profit of $900,000 = 


(e) 


budgeted revenue 


$2,000,000 — $1,000,000 
sr 100 
$2,000,000 


= 50% 


($900,000 + $450,000) : 
0.45 


= $3,000,000 


100 


Break even graph 


Firstly, products must be ranked according to their C/S ratios. This 
gives X > Z > Y. Then assume that the products are sold in the 
order of highest C/S ratio first to generate co-ordinates to plot on 
the graph. 


The first point on the graph is where sales volume = 0 
— Cumulative Revenue = 0 

- Profit/loss = loss equal to the fixed costs of $450k. 
- Co-ordinates (in $000s) = (0, — 450) 


To get the next point we include the sales of 50,000 units of 
product X. 


- Total cumulative revenue = 50,000 x 16 = 800k 
- Additional contribution = 50,000 x 11 = 550k 

- Net cumulative profit = -450 + 550 = +100k 

— Co-ordinates = (800, 100) 

Next we sell 100,000 units of product Z 

- Additional revenue = 100 x 10 = 1,000k 

- Total cumulative revenue = 800 + 1,000 = 1,800k 
— Additional contribution = 100 x 3 = 300k 

- Net cumulative profit = 100 + 300 = 400k 

— Co-ordinates = (1800, 400) 
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Finally we sell 10,000 units of product Y 
— Additional revenue = 10 x 20 = 200k 
- Total cumulative revenue = 1,800 + 200 = 2,000k 
— Additional contribution = 10 x 5 = 50k 
- Net cumulative profit = 400 + 50 = 450k 
— Co-ordinates = (2000, 450) 
This can be summarised in the following table: 
Product Contribution Cumulative Revenue Cumulative 
$000 Profit/(Loss) $000 revenue 
$000 $000 
None - (450) - 0 
X 550 100 800 800 
Z 300 400 1,000 1,800 
Y 50 450 200 2,000 


The chart is, essentially, a profit/volume chart. Cumulative profit is plotted 
against cumulative sales revenue. Like P/V charts for single products the 
line drawn starts at the fixed costs below the line. 

Multi-product profit-volume chart 
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Test your understanding 4 


JK Ltd has prepared a budget for the next 12 months when it intends to 
make and sell four products, details of which are shown below: 


Product Sales in units | Selling price | Variable cost 
(thousands) per unit per unit 
$ $ 
J 10 20 14.00 
K 10 40 8.00 
Ñ 50 4 4.20 
M 20 10 7.00 


Budgeted fixed costs are $240,000 per annum and total assets 
employed are $570,000. 
You are required: 


(a) to calculate the total contribution earned by each product and their 
combined total contributions 


(b) to plot the data of your answer to (a) above in the form of a profit 
volume graph 


(c) to explain your graph to management, to comment on the results 
shown and state the break-even point 


(d) to describe briefly three ways in which the overall contribution to 
sales ratio could be improved. 


Limitations of break-even analysis 


The following underlying assumptions will limit the precision and reliability of a 
given cost-volume-profit (CVP) analysis. 


(1) 


(2) 
(3) 


(4) 


(5) 
(6) 


(7) 


The behaviour of total cost and total revenue has been reliably determined 
and is linear over the relevant range. 


All costs can be divided into fixed and variable elements. 


Total fixed costs remain constant over the relevant volume range of the 
CVP analysis. 


Total variable costs are directly proportional to volume over the relevant 
range. 


Selling prices are to be unchanged. 


Prices of the factors of production are to be unchanged (for example, 
material, prices, wage rates). 


Efficiency and productivity are to be unchanged. 
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(8) The analysis either covers a single product or assumes that a given sales 
mix will be maintained as total volume changes. 


(9) Revenue and costs are being compared on a single activity basis 
(for example, units produced and sold or sales value of production). 


(10) Perhaps the most basic assumption of all is that volume is the only 
relevant factor affecting cost. Of course, other factors also affect costs and 
sales. Ordinary cost-volume-profit analysis is a crude oversimplification 
when these factors are unjustifiably ignored. 


(11) The volume of production equals the volume of sales, or changes in 
beginning and ending inventory levels are insignificant in amount. 


7] Test your understanding 5 


H Limited manufactures and sells two products — J and K. Annual sales 
are expected to be in the ratio of J:1 K:3. Total annual sales are planned 
to be $420,000. Product J has a contribution to sales ratio of 40% 
whereas that of product K is 50%. Annual fixed costs are estimated to be 
$120,000. 


Required: 
What is the budgeted break-even sales value? 


LF] Test your understanding 6 


PER plc sells three products. The budgeted fixed cost for the period is 
$648,000. The budgeted contribution to sales ratio (C/S ratio) and sales 
mix are as follows: 


Product CIS ratio Mix 

P 27% 30% 

E 56% 20% 

R 38% 50% 
Required: 


What is the breakeven sales revenue? 
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Single product 
breakeven analysis 
Breakeven point 
Breakeven sales 


revenue 
Target profit 
Margin of safety 
C/S ratio 


Breakeven 
analysis 


Multi-product 
breakeven analysis 


+ Weighted average 
C/S ratio 


Limitations 


+ Revenue 
* Cost 
+ Volume 
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Test your understanding answers 


L7] Test your understanding 1 — Break-even analysis 
(a) Contribution per unit = $25 — $20 = $5 per unit 


Fixed cost 
Contribution per unit 
BEP = $50,000 + $5 = 10,000 units 


(b) 


Break-even point in units = 


Required profit + Fixed costs 
Contribution per unit 


Number of units = ($40,000 + $50,000) + $5 = 18,000 units 
(c) 

Margin of safety = 13,000 — 10,000 = 3,000 units 

In terms of sales revenue this is 3,000 x $25 = $75,000 


Level of activity to earn a required profit = 


,000 
i ees 0, 
As a percentage of the budget 73,000 x 100% 
= 23.1% 
(d) 
; Contribution 
C/S ratio= —~———_ 
Sales 
_ _ $5 
C/S ratio = 325 
C/S ratio = 20% 
(e) 
Fixed cost 


Breakeven point in sales revenue = —~——— 
p C/S ratio 


BEP (in $) = $50,000 + 0.20 
BEP = $250,000 
(f) 


Required profit + Fixed costs 


Sales revenue to earn a required profit = CIS ratio 


Required sales = ($40,000 + $50,000) + 0.20 
i.e. $450,000. 
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Test your understanding 2 - Swim Co 


(a) The breakeven sales revenue for Swim Co is $150,000, and the 
breakeven number of athletes is 450. 
600-450 


3 s = 600-450 m 
The margin of safety is 500 x 100% 


=25% 


(b) Cost and revenue structure 
3 lines: A = revenue, B = total cost, C = fixed costs 
Line A 


The revenue line suggests the training courses are generating a 
constant return per athlete. We can calculate the sales prices as the 
gradient ($200,000/600 units) at $333.33 per unit. 


Line C 


Line C is the fixed costs line — if no sales are made then the cost will be 
$20,000. This remains constant until 200 courses are sold, at which 
point the fixed costs increase to $40,000. They then remain constant at 
$40,000 for 200+ athletes. 


This cost behaviour is that of stepped fixed cost. It implies that an 
additional fixed cost is needed when we reach 200 courses, for example 
maybe a second trainer needs to be hired to deal with the increased 
number of courses, or number of attendees per course. 


Line B 


Line B is a combination of the fixed cost line (C) and the variable costs. 
As variable costs are zero when no courses are sold, this line starts in 
the same place as line B. Between 0 and 200 athletes, the gradient of 
the line is constant, indicating constant VC/unit. This can be calculated 
as $200 per athlete [($80,000-$40,000)/200 units]. 


The line then becomes vertical at 200 units, adding $20,000 to the total 
costs. This is due to the behaviour of line C — the stepped fixed cost 
behaviour means fixed costs have increased by $20,000. 


Beyond 200 athletes, the line then returns to a constant gradient of $200 
per course, implying the variable costs per unit remain at $200 per 
course within the range shown in the diagram. 


The breakeven point is then where the total costs and the revenue lines 
cross at 450 athletes. At this point both the revenue and total costs are 
$150,000 so the profit is 0. 


At the budgeted sales level of 600 athletes, the revenue is $200,000 and 
the total costs are $180,000, so Swim Co is budgeted to make a profit of 
$20,000 if they achieve this budget, at a margin of safety of 25% as 
calculated in part (a). 
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